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We spar* nothing to sp< >il the Subaru Brat owner That's 
why Subaru offers this long list of features; 



HE BRAT 
SPOILS 
ITS OWNERS. 



> Full-time front wheel drive. To spoil you forever when it comes to better handling and greater traction. 



(■[$ Four wheel drive at the fl ick of a lever from inside the car. So your travel plans won't be spoiled even 
yg if the road ends. 

Style and comfort. Every Subaru Brat comes loaded with great passenger car features. That means 
^ a level of luxury previously considered unreachable for any four wheel drive. 



f Outdoor bucket seats. If all our great features give you a slightly big head, you'll be happy to know 
that, thanks to fresh air seats, the Brat also offers unlimited headroom. 




Another obstacle that won't stand in the way of our Brat is the gas station It delivers an estimated 34 
hwy.mpgand 25 estimated city mpg using lower cost regular* gas. (In Calif., it's 32 
estimated hwy.and 21 estimated city mpg using unleaded).'' 

A remarkably low price, So with all the money 
you save right off the bat, you can go out 
® and spoil someone else 



For your nearest Subaru deafer call 
800-243-6000t toll free. 
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THE REMARKABLE THING ABOUT THIS BIG SCREEN 
TELEVISION IS ITS GE VIR COLOR SYSTEM 

In 1977 General Electric won an Emmy for happens an incredible sixty times a second, 
being the lirst to use the broadcaster's VIR The Widescreen 1000 is a super-size 
color signal in home television. I his year we TV with a picture three times as big as a 25" 
bring you a revolutionary new big picture tel diagonal console. With all the advanced 
evision with the incredible VIR color system engineering found in GT sets. Including 



built into it. We call il Widescreen 1000. 

Like every GE VIR set p computer- like 
circuitry uses the broadcaster's VIR sig 
nal on many programs to automatically 
adjust flesh tones, background colors, 
blue skies and green grass. Giving 
you vivid lifelike colors. And all of this 



electronic tuning and the “ chalrside 
convenience of random access remote 
control. 

Call toll-free BOO -447-4700 fin III. 
BOO -322- 4400 f to find out where you 
can see the Widescreen 1000 and other 
Gt VIR color 1 Vsets. 



VIR 

BROADCAST CONTROLLED COLOR 
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This is GE Performance Television. 
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Palming shows now a 
new concept in and 
rescue vehicles, tali&d 
Ihe suspended mg neutering 

platform by its developer. 
McDonnell Douglas Corp . 
wixikJ be employed 
PM lound [he San-dnven 
platform ro be 
as easy to ‘'fly" as an 
elevaKJT Story on pggs 90 
—PM art by Ed Vs^Ltfsky 
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Home improvement 
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m^ny pi her method s and tools 
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They'll pedal across 
the English Channel 

Here's Ihe rundown on lop 
contenders lor (he biggest 
aviation prize ever posted 




Why car stereo 
is better than ever 

Demand for in-home sound 
quality boosts features. 

1 5 sals you can install. 



106 



Make your own 
custom fishing rod 

Our collapsible model 
looks great, packs easily. 
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Treat it to Firestone hard working truck tires for hard 
working trucks, 

The Transport 1 Wide Oval for wide tread stability 
and fraction, wet or dry 

The Steel tex Radial, for radial handling, traction and 
economy plus steel belted strength. 

The All Terrain, with a deep-biting aggressive tread 
that's quiet on the road, rugged off the rodd Plus a 
bold raised white letter sidewall design, 

All three are tough, all three are available in extra 
traction tread versions, all three are priced right 

Check them out at your nearest Firestone retailer. 

He'll show you how to treat your truck like a truck 
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There are a lot of whiskies out 
there. Straights. 1 Henris. Canadians. 

Hut none can give you the excep- 
tional feel of Black Velvet Canadian 
Whisky. A premium import at a very 
reasonable price. 

Tty Black Velvet, And taste the 
Velvet difference, 




SLACK VELVET* BLENDED CANADIAN AHiSKY,aO PROOF, IMPORTED 0Y5 1*76 hEuBlEiN, HQ . hASTfQRD, CONN 











VANTAGE 



\kntage 

Regular Menthol and Vantage 100s 



1 didn’t 

sacrifice 

great flavor 
to get 

low tar.’ 



C m-pB J *i™oiC7iia**ccc no 



'The first thing ! expect in>m a cigarette is flavor* And 
satisfaction . Finding that in a low- tar smoke wasn't easy 
"Bui then I tried \ a mage. Frankly. I didn't even know 
Vantage was low in tar. Not until 1 looked at the number?;. 
'Thais because the taste was so remarkable it stood up 
to anything I'd ever smoked, 

* “ For me, swi tchi rig to 

■ Van: age was an easy move to 
ma ke I didn’t have to sacrifice a thing," 



EWr Aceeita 
NewY^ri City. NewYt'rJf 



FILTER 100s : IQ mg. 'laf. 0.0 mg, rwotme. FILTER, MENTHOL 
II mg "tar 1 ", 01 mg. nicotine. w.per cigiretie. FTC Report MAY 78. 

Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous i&Your Health, 



LETTERS 

TO THE EDITOR 



Number, please 

I found it very difficult to find one of 
the two parts: needed to build the 
blinker in the flashlight ( lluitd a 
Beacon Into Your Flashlight, page 
13, Feb, "79) until 1 found that the 
correct number for the National 
Semiconductor LM3E09 IC from Ra- 
dio Shack is 276-1705, not 270-2705. 1 
have already constructed one, and 
at less than two dollars each, plan 
to equip each flashlight I own with 
these very worthwhile devices. 

TOM PILDiNE 

GENEVA, N.Y, 

Glad y<tu Bked the project, Mr, Dil- 
dine. We're sorry for the typographi- 
cal error on the parts number. 

Blow-up 

The article How Experts Are Defus- 
ing Rolling Bombs T^cif Ride Our 
Rails { page 57, Jan, '79} whb moflt in- 
teresting and informative, but I 
found conspicuous the lack of inclu- 
sion of radioactive materials in your 
first-aid list for hazardous nub- 
stances, Is this because there are no 
gas masks or washing off that call 
protect those exposed? 

Also, Mort Schultz states that 
stopping shipment of hazardous ma- 
terials "is not feasible since such 
substances are essential to our liv- 
ing and manufacturing needs, per* 
sepal comfort and national de- 
fense,” There is no study anywhere 
defining just the amount of comfort 
chemicals add to our lives, 

Before the public is told it should 
accept the growing risk of transpor- 
tation spills of hazardous materials, 
the public should be told exactly 
why, and the public should detc?r- 
mine if the chemicals and/or ra- 
dioactive materials are "essential to 
our living." 

ANNA E. WASS BREACH 
N.Y. FEDERATION FOR SAFE ENERGY 
AAUGERTIES, N.Y, 

Golf weapon still secret 

I enjoyed the article Golf $ Secret 
Weapons (page 73, Dec, '78) T hut am 
frustrated because after telling us 
idiot golfers a 10-percent increase in 
distance can result from proper 
alignment of the brand name on a 
golf ball, you didn't tell us how to 
align it, 

PETE KELLY 
COSHOCTON. OHIO 



, * . Exactly where is the trademark 
location in relation to the golf hall 
being placed on the tee to gain this 
extra distance? At the top? At the 
bottom? On one particular side? 
Your clarification will be greatly 
appreciated- 

OR IN R. LANCASTER 
ALVA, OKLA. 

Since the United States Go{f Aetn. 
does not T iii tkcoiy, approve balls not 
having equal aerodynamic proper- 
ties about every axis, they are reluc- 
tant to discuss specifics of their tests 
on approved balls with trademarks 
that interrupt the dimpling pat- 
tern— which doe a. after all, njran a 
slightly unequal uerodyTtamic pro- 
file, 

We do know the ! 0 -percent distance 
differential is a maximum that may 
affect only one or two browdj?, and 
would result only frojn precise rtiiff- 
alignment, as opposed to optimum 
alignment — rarely possible in nor- 
mal play, Since the USGA won't tell 
us i tee ran. only guess that the Iratfe- 
murk should have fro*/ interference 
with a tec shot if it is placed to the 
side— or on the axis of rotation — 
provided that you hit with perfect 
under s pin every time. Then again, if 
you hit with perfect underepin every 
time, you won't be worrying about 
trademarks . 

Mirror, mirror * . , 

I checked the construction plans for 
the Infinity Mirror(F\mr Handsome 
Mirrors You Can Build, page 102, 
Dec ’73) and noticed that the wiring 
of the lights is in aeries, but on the 
materials list it calls for parallel- 
wi red tights, Are the I ights installed 
parallel-wired or do you change 
them to series? Or is the drawing in 
error? 

k. GEIS 
BRONX. N.Y, 

Can you tell me where to buy the 
lights for the Infinity Mirror? Also, 
wher^ can I get Con-Tact brand self- 
adhesive A-21 black velvet Cushion 
All 200S? AH the stores IVe been to 
don't know what I'm talking about, 
Thank you, 

A J. ZARLINGA 
ARLINGTON HEIGHTS, ILL, 

Although the lights in the plans 
do appear to look as if they are 



tf fired in series, actually they have 
been parallel-wired with a single- 
wire return. 

Built-in shunting devices in ike 
bulbs keep the set operating if any 
bulbs burn out. We used General 
Electric -Vo. St£-$0 Merry Midget in - 
dunrfoutdaor tights for our Infinity 
M i rro r + 

GJ£. teth us the lights (ire avail- 
able nationally, but primarily dur- 
ing the Christ, nms season. At other 
times of the year , you r best bet will 
be to write GJ5, at Neb. Park, Cleve- 
land, Ohio A&112 for the distributor 
nearest you. 

The Con-Tact Cushion All may be 
hard to find , but can he mail-ordered 
from Kay's Hardware, 265 Morris 
Ave,„ Springfield, j\V. 0708 1 . It's 
priced at $1.28 )ier yard (IS inches 
wide). Include $ 1 for postage and 
handti ng , 

Shocking 

The Tnser (Our Tivasury's Armory 
of Lethal Imposters, page 85. Sept. 
’78) is an immobilizing defensive 
weapon, not a “persuader." While 
the original model TF-1 was placed 
under Title II {of the Gun Control 
Act of I9G8— edd restrictions for 
those produced after May 1976, 
thoae made prior to that date are ex- 
empt from that ruling. Two subse- 
quent models, the TF 76 and TF- 
76A, were approved by the Treasury 
Department's Bureau of Alcohol, 
Tobacco and Firearms (ATF) as 
Title I firearms and are available 
through any gunshop or other li- 
censed firearms dealer. 

Further, the illustration you show 
of the Taser on page 87 is of the TF- 
76A, not the earlier model with the 
confusing ruling. 

Finally, we resent the implication 
that our product is a freakish curio 
on a par with assassination attache 
cases or the like- We have struggled 
long and hard to offer a really use- 
ful* effective nonlethal weapon to 
the general public and law enforce- 
ment. 

GLEN A. MEAD 
TASEK SYSTEMS INC. 

CITY OF INDUSTRY, CAUF. 

It appears that the technician who 
was interviewed at the ATF did not 
know of the approval of the newer 
Tase.rs as Title I firearms. We regret 
the error. 





Carry on 



It's a gas 



Porta-Handle is designed (q help carry bulky 
or heavy objects like bates, books, typewr it- 
ers and other machines, Two ad|uS(aWe one- 
inch nylon snaps fil around any shape; carry- 
ing capacity is said to be 55 pounds. Unit 
(olds down to 1 2*2x2 inches when not in use. 
It's $15 from Arizona Typewriter Go., 122 
Easl Roosevelt St., Phoenix, Ariz, 85004. 




Just puttering around 

Practice putting on different surfaces indoors 
with the Adjust A-Putl. By turning four han- 
dies on Ihe device's frame, various undula- 
tions can be made in the playing surface to 
simulate different putting situations. Avail- 
able from Align Golf Products Ltd.. Fpnriby 
Industrial Estate, Altcar Rd.,. Formby. Liver- 
pool L37 80 L England. 





Automotive gasoline, which is much cheaper 
than other camp stove fuels, may ha used in 
ihe MSR model G stove, To eliminate the 
clogging problems brought on by gasoline, 
the unit incorporates a fuel tube that can be 
cleaned In the lield. The 15-ounca stove is 
said to provida up to three times the heating 
rate of most backpacking stoves. Model G is 
about $53; model G/K. which also burns ker- 
osene, is about $57. Fuef bottte is extra. 
Mountain Safety Research. 63 1 South 36-th 
St.. Seattle. Wash. 981QB 



Blow below decks 

Ventilate a sailboat while berthed or al an- 
chor with (he Yardarm Wind Chute, The fun- 
nel hangs Irom the jib halyard to direct air 
below decks and folds up when not rn use, 
Made of bounce nylon spinnaker cloth, it's 
21 inches wide at the top and 1 0- inches wide 
at the bottom, The DOS! is $28 with Storage 
bag. Yardarm Sailmakers loo,, 925 Webster 
St,, Needham, Mass. 02192. 





Bottom view 

Mouni (he Humminbird Trolling Motoc Trans- 
ducer on your trolling motor when you fi&h 
from a bow platform and you'H have a more 
accurate reading of bottom contours, the 
maker says. The unit is compatible wilh all 
Hum minbird depth sounders and can also be 
used wi(h floai tubes, U s about $29 from 
Tech sonic Industries Inc,, Box 251. 1 Hum- 
minbird Lane, Lake Eufauia, Ala. 36027. 



Wind 

breaker 

The model 6000 windscreen helps 
conserve Ihe fuel of a backpack- 
er's stove by increasing (he 
stove's efficiency fn windy condi- 
tions. The four-ounce screen rolls 
up into a cylinder 1 k flVi inches. 
Price is $4 25 from Antelope 
Camping Equipmenl Mfg. Co., 
21740 Granada Ave,, Cupertino, 
Calif. 95014 
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THE SPARKOMATK SOUND. 
CAR STEREO FOR 
THE TRAVELIN' MAN 
DRIVEN TO PERFECTION. 



Spaikomatic car stereo has taken ns directions 
directly from you, the (ravelin 1 man. The resuh is a 
redefinition of sound and style for the auto audiophile. 
A new generation of ear stereo loaded with h igh-jvr 
forma nee high fidelity features. And engineered with 
such extraordinarily efficient reception and sound 
reproduction capabilities that comparison to high 



price home components would not be exaggerated. 

Spar koma tic’s can 0 / experience have produced 
perfection in high performance high fidelity. So it' 
you're a travel in’ man looking tor the ultimate in 
sound, visit i\ Sparkomatic dealer to see and hear our 
full line of 2d styles from basic models to state -of- 
the art H igh Power digital units. 






SS 10<i. It you're a travel in man who 
gets down to basics b\ going under-dash w ith 
your tar sound, Sparkomatic’s continuous play 
H-lraek ear stereo installs compactly and easily. 
Accurate slide controls tor volume, tone and 
balance, program selector arid program indica- 
tor lights are featured. (An under-dash cassette 
SS 200, is also available.) The sound of these 
Spar koma tic under-dash units is outstanding - 
and that’s an understatement. 

SR 301, To the travel in’ nun who says 
car stereo should look and sound sensational, 
we say Spar koma tic SK 301 cassette AM/ EM 
stereo (or SR 201 8- track model). They're 
unmatched m eye and ear appeal even by much 
higher priced car stereos. And features abound, 
like balance and fader controls, EM muting, 
rotary controls for volume, tone and tuning, 
automatic key-off and push-button eject, lock- 
ing fast forward and rewind and JO watts ul 
power. If you’re into pure listening pleasure. 
Spar koma tic talks your language 

SK 330. Any (ravelin* man with a pas- 
sion for performance and a lust lor good looks 
will respond to Sparkomatic’s auto reverse cas 
sette AM/E’M stereo SR 330 (or Sit 210 H- 
track AM/FM stereo). This is all out car stereo 
sound Thai sits proudly in your dash like a high 
performance music machine should. Expect no 
less feather touch electronic controls, sepa- 
rate bass, treble, balance and fader adjustability 
and an array of cassette handling features. 

I 'nder the skin there's the guts n] 12 watts o| 
power. W hatever you like to hear, Sparkonva- 
tic’s got your number here.. 



SR 2400. l or the travel in man in touch 
with the times, High Pmccr car high fidelity 
should make vour adrenalin How Sparkoma- 
tic’s SR 2400 model digital 8-track AM/FM 
stereo with a precise digital clock is super- 
charged sound (Other High Power models a ho 
available). A full 45 watts of dear audio power 
over an incredibly wide dynamic range quali- 
ties these stereo machines as the optimum in 
auto audio, Highly advanced high fidelity fea- 
tures include feather touch electronic controls 
for all major functions and sophisticated tape 
handling capabilities. When you want to turn 
up the power* Sparkomatie is the name to turn 
to. 



SPARKOMATIC 

For the Travelin' Man 



t 'or our troy L.bljki}:-. on t jr Slyreu anJ i .ir Itu^li 1 iddily 
Speakers , write: ‘Tor The I'ravclm' M,in". 1 pc PM , 
S[iarkumiiEie t!orponition, Milford, E*A I rt 1 17 
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1979 Racing season 

They’re off and running! The daring 
drivers of NASCAR were the first to 
drop the hammers — early in Janu- 
ary — and get the Reason off to a fly- 
ing start. This is a satisfying year 
for motor sports fans in the United 
States because we’re ah keenly 
aware that the World Driving 
Champion is an American: Mario 
Andretti is running his Grand Pm; 
Lotus with a big Number One proud- 
ly displayed. He's the first American 
to defend the World Driving title 
since Phil Hill, who won it in 1961, 
Mario’s achievement will be an in- 
spiration to every motorsports com- 
petitor this year — on httle dirt 
tracks and on super speedways from 
coast to coast. Fans who have fol- 
lowed Mario's career know that he’s 
run them all — the bombers and the 
beauties, It doesn’t matter whether 
we’re midget devotees or SCCA 
“hillsidera” — w T e’ve all shared in the 
excitement of Mario’s Formula One 
victory and hope he can repeat. 

Grand Prix 

First chance well have to see Mario 
fighting off the challenges of his in- 
ternational competitors will be 
April 1 in the U.S, Grand Prix West, 
when the Formula One cars race 
through the streets of Long Beach, 
Calih Here’s how the rest of the sea- 
son stacks up: 

Formula One World Championship Slate 



Date 


Country 


Track 


Apr. 29 


Spain 


Jarama 


May 13 


Belgium 


Zolder 


May 27 


Monaco 


Monte Carlo 


June 17 


Sweden 


Anderslorp 


July 1 


France 


Dijon 


July 14 


Britain 


Silver&tong 


July 29 


Germany 


Hockenheim 


Aug 12 


Austria 


Osterreichring 


Aug. 26 


Holland 


Zandvoort 


SopL 9 


Italy 


•Imola 


Sept 30 


Canada 


Montreal 


Oct. 7 


United States 


Watkins Glen, N.Y 



Indy cars 

Differences between car owners and 
drivers who comprise the Champion 
Auto Racing Teams (CART) and the 
United States Auto Club {US AC) 
may still affect the Champ Car rac- 
ing picture this season. But if the 
USAG season is under way as sched- 
uled earlier this year, the March 18 
opener at Ontario is now in the rec- 
ord books and the Champ cars arc 
ready to run in the Texas 200 on 
April 1* 

USAC’s rule changes favoring 
stock blocks (engines derived from 



Detroit-built V8s) will affect the 
Tndy 500 next month, probably 
bringing speeds down to the 180- 
mph range. Lower allowable boost 
on the super-charged and turbo- 
charged Offics, Coaworths and 
Foyts will make stock blocks more 
competitive. And with stock blocks 
it’ll be easier to get started in 
Champ Car racing if you’re not a 
multimillionaire, 

Here’s how the rest of the season 
stacks up, according to USAC’s cal- 
endar published early this year, 

1979 USAC Champ Car Race Schedule 

Ogle Even! 

April 22 Trenton 200 

May 27 Indianapolis SOD 

June 10 Milwaukee 150 

June 24 Poceno 500 

July 29 Texas 200 

Aug. 1 2 Milwaukee 200 

Sapl. 2 Ontario 500 

Sept, 23 Trenton 150 

Champion Spark Plug Challenge 

The International Motor Sports 
Assn.'s (1 MSA’s) professional road 
racing scries for domestic and im- 
ported sedans is sponsored by 
Champion again this year. The Hag 
dropped on the series Feb. 3, with a 




Am AMC Spirit sat up by Amos Johnson 



100-miler at Daytona and a three- 
hour endurance race at Sebring 
March 1ft. Here are the other races 
in this showroom-stock series: 



Champion Spark Plug Challenges Series 



Date 


Track 


Event 


Apr. 1 


Talladega 


6 hours 


Apr. 0 


Road Atlanta 


75 miles 


Apr 22 


Riverside 


100 miles 


Apr. 29 


Laguna Seca 


75 miles 


May 13 


HiiMett 


75 miles 


May 28 


Lime Rock 


100 miles 


June 17 


Brainerd 


100 miles 


July 1 


Daytona 


6 hours 


July 15 


Mid-Ohio 


100 miles 


July 29 


Sears Point 


75 miles 


Aug, 5 


Portland 


75 miles 


Aug. 19 


Pooono 


S hours 


Sept 23 


Road Atlanta 


6 hours 


Oct. 13 


Lime Hpgk 


1 00 mples 


Nov 25 


Daytona 


1 00 miles 



NASCAR Grand National# 

The good ol’ boys probably had more 
fun at the White House party in hon- 
or of motorsports lust year than any 
of the other racers who were there- 
Gears, grits and government buzzed 
the conversation, but gears came up 
the hands-down winner. The stock- 
car drivers have a lot of miles ahead 
of them again this season with — 
who knows? — maybe another South 
Lawn party to cap it off. 

1979 Winston Cup 
Grand National Schedule 

Date and even! 

Mar. IS, Atlanta 500, Atlanta, Ga. 

Mar. 25, Staley 400. North Wilkesborp, NC- 
Apr. 1, Southeastern 500. Bristol. Tonn, 

Apr. 6, Rebel 500, Darlington, S.C. 

Apr. 22. Virginia 500, Martinsville, Va. 

May 6. Wmsion 500, Talladega. Ala, 

May 12, Music Oily USA 420, Nashville, 
Tenn r 

May 20. Mason-Dixon 500 r Dover, Del. 

May 27. World 600, Charlotte, N.C- 
June 3, Texas 400. College Station. Tex. 
June 10. NAPA Riverside 400. Riverside, Calif, 
June 17, Gabriel 400, Brooklyn, Mich. 

July 4. Firecracker 400, Daytona Beech. Fla. 
July 14. Nashville 420. Nashville, Term.. 

July 29. Coca-Cola 500. Focono, Pa. 

Aug. 5 r Talladega 500. Talladega, Ala. 

Aug. 1 2. Champion Spark Plug 400. Brooklyn, 
Mich. 

Aug, £5, Volunteer SOD. Bristol, Tenn, 

Sept. 3, Southern 500, Darlington . $,C- 
Sept. 9. Capitol Oily 400, Richmond. Va 
Sept 16. Delaware 500, Dover, Del. 

Sept 23, OW Dominion 500, Martinsville, Va, 
Sept, 30, Wilkes 400, North Wilkestwro, N.C. 
Oct 7, NAPA National 500. Charlotte. N C. 
Oct. 21, American 500, Rockingham, N.C. 
Nov, 4, Dixie 500. Atlanta, Ga, 

Nov. 18, Times 500, Ontario, Calif. 

Check local listings 

We’ve hit only the highlights of the 
season's motorsports events* of 
course, so check your local listings 
for the myriad events in this, the no- 
tion's second most popular spectator 
sport: 

It would be nhfncf of horse rac- 
ing if you could bet two bucks on Pet- 
ty to win, place or show! m 




12 POPULAR MECHANICS 




[Only Olds offers diesel economy in 
both full-and mid-size wagons. 



— 



- 



Custom Cruiser 






TIlPl^C For mosl car makers, 
X litres* diesel is a thing of 

3 . lOt future. At Olds- 

ofnewsin^ ethe 



is now. 



Olds today. 

diesel engines, including two great 
wagons “Custom Cruiser and 
Cutlass Cruiser, 

You know that diesel is econom- 
ical. Just how economical? Well . . . 

Custom Cruiser's EPA estimate is 
© mpg, 2S mpg estimated highway. 
Cutlass Cruiser's EPA estimate is 
( 5 mpg, 29 estimated highway. 



Both with optional 5,7-1 diesel Vfi. 

Remember: Compare these esti- 
mates to the " estimated mpg" of 
other cars, You may get different 
mileage depending on your speed, 
trip length and weather Your actual 
highway mileage will probably be 
less than the estimated highway 
fuel economy. 

These mpg estimates are signif- 
icantly better than for any other V8 
wagons. And you can expect less 
cost per gallon, too, based on the 
traditionally lower price for diesel 
fuel than for unleaded gas, 

You never need a tune-up, either. 



There are no spark plugs, carburetors 
or distributors to service or replace, 
just change oil and filter every 3,000 
miles, check crankcase ventilation 
every 6,000 miles. 

Also, please remember that these 
wagons are Oldsmobiles. Smooth 
riding. Roomy. Comfortable. Solid- 
Now, can you possibly think of a 
reason to buy any other wagon? | 



Have one built for you. 
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Getaway 

machines. 




That's the incredible 
Honda XL series. It's an entire 
family of ingenious Honda on- 
and off- road motorcycles 
dedicated to your enjoyment 
of the outdoor life. 

Four-Stroke 

Dependability. 

When you're ready to 



Honda has been the 
leader in four-stroke motor- 
cycle technology for years. 

And the Honda XLs are state- 

art. They offer legendary 
dependability a fact 



Speedometer and 
tnpmeter are 
standard on all xis 
(no trtpmeter 
OH XL7S). 



buy a dual-purpose motor- 
cycle, you've got two 
choices: two-stroke or four- 
stroke. And when you look 
further into the 
matter, the 
preference 
becomes 
clear 







he xlisss. XL250S and 
XL500S have an auto- 
matic decompression 
system for starting . 



you'll appreciate the further 
you leave civilization behind. 
They're quiet And they deliver 
better gas mileage than 
comparable two-stroke bikes. 

An Everyday 
Investment. 

Yet while the great 
outdoors beckons, 
workday obligations 
persist And your XL is 
standing by Each 
machine is fully set up for the 
road, street legal in all states. 

Take the XL250S for 
example. It's powered by a 
strong 2 49 cc single- 
cylinder engine. There's a 
constant -mesh five-speed 
transmission which makes 
riding in city traffic easier. Fade 
and water-resistant brakes 
are fitted front and rear 
And like other Honda 
XLs, it features primary 
kickstarting that lets you start 
in any gear with the dutch 
disengaged. 



refinements that enhance its 
dual-purpose nature. A 
passenger strap is added to 
the seat, as are passenger 
footpegs, And, of course, fuli 
road lighting, instrumentation, 
turn signals and mirrors are 
standard equipment. 



Add A Honda XL 
To Tour Lifestyle. 

It's a whole lot more than 
merely buying a 
motorcycle, A 
Honda XL can make 
what you do for 
business or 
pleasure a lot 
more fun. 
Your Honda 
dealer is 
standing by 
to show you 
the full line, 
from the XL75 
for junior 
riders all the way to the 
incredible new XL50GS, Each 
and every one is a getaway 
a machine at heart 



Hot- sparking capacitor 
Discharge Ignitions fire the 
XLS (except XL75 and 1C0SI 



GO/NG STRONG! 



Always wear a helmet and eye protection when riding, keep lights on and cneck local laws The xl75,xlioqs, 

XL 1 2 55 and XLTS5S are designed for operator use -onJy. For free brochure, write: American Honda Motor Co., foe., Dept. PM49XL, 
Box 50, Gardena, CA 90247. See Velio w Pages for nearest Honda dealer. & 1979 AH M 





the plastic-domed 
ventilating skylight 



Bring more light and ventilation into your home. . . upstairs 
bedrooms, inside baths, porches and dark kitchens. Solve the 
dormer problem, One day installation. Weather-tight and 
waterproof. Please write or phone for illustrated literature. 






fiHTm»MA SKYl IGHT CORPORATION 
75 Channel Drive, Port Washington, INLY. 11050 (5161883-5000 



The big new World Wir II novel 
that stands alongside such classics 
as The Afoltpd and the Dead, ( rheYouns 
Lions, and The Came Mutiny 

A major novel oT fear and heroism, of betrayal and loyalty, 
among an unforgettable group of soldiers taught in i he 
Baltic of ; he Bulge, “One of ihe very best novels of WW It 
that I have ever read. McGivcrn is unusual because he 
understands both ihe men who did the fighting and the 
generals behind the lines !’— Sloan Wilson, author of 
The Man in the Cray Flannel Suit 




WlUjaml 
McGivem 



A Book-of-ihc-Monih 
Club featured Altcrnnk 
$10.95 a I book st are;?. 



PM LOOKS AT 

AN EMERGENCY 
SOLDER 




Tape-Mice solder does repairs quickly. 



A new tape-1 ike solder for quick 
repair jobs has just been 
introduced by Multi core Solders. 
Westbury. N Y. 11590. Dubbed 
Emergency Solder, it's so com- 
pact it fits in your shirt pocket. 

The heat of an ordinary match 
will melt the solder so it can flow 
into a wire splice- Multiple cores 
of rosin flux are manufactured in 
the flat strips, so there is no need 
for a separate fluxing applica- 
tion, For solderable metal, Emer- 
gency Solder is sold at electronic 
and hardware stores, — HM\ 




To uw Emergency Solder, flrtl twill 
wire* together (iopj. Wrap solder lightly 
around wires, Wove flame until voider 
melt*, flows into the splice. Finally, 
apply electrician r e tape. 
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HINTS 

FROM READERS 

Storing small items 



l 




Quickly identify small items in a 
desk drawer by storing them in 
35-mm plastic film containers 
with an identifying object on the 
cap, Attach the item by passing 
copper wire around it and 
through two holes in the cap and 
twisting the ends together, or 
glue the item directly on the 
cap. — E.V* Reytter 

Restoring ice-maker trays 

To restore old ice-cube trays in 
automatic icemakers, fill them 
with vinegar and let them stand 
for several days. If calcium depos- 
its are the problem, they’ll be dis- 
solved.— Thomas Barnes 



Boring holes in ceilings 




Bore into ceilings without getting 
plaster dust on the floor. Place a 
small paper cup on the bit as 
shown, having first cut down the 
cup so it won't bind when the bit 
penetrates the ceiling. Wear safe- 
ty goggles for eye protection, 
— Phillip J, Jordan Jr. 



SPARE TIME INCOME? 
SELL KNAPP SHOES! 



Sell famous Knapp Cushion Comfort 
Shoes lull time or part lime io supplement 
you 1 ncome Enioy (he financial success 
and security you've alwaysdneamed about. 
Millions of repeal customers Earn higher 
commissions plus bonuses No nv8#r$nt 
Free selling and (raining kit To get you 
slaved America's No i company in the 
direct sefling shoe indusiry Wr re Knapp 
Shoes D§pi. L 61 2 Knapp Centre, Bmcklon 
Mass. 024 CM 

£3 KNAPP 

The more forth* money shoe. 




BE A 

CHIMNEY SWEEP 




Votif Own. BuiIjv#*). A ri>iitiri*v i-> <1 > f*ii (fcjn j t. 1 , nmv, 
-il: l»r«' Syw*™ in MW taw ttJIMhUll, tU lm^|i 

clitrpf IL MOflil M*n. 4 ,.. rT'lfcl'Pt Ontf tl ODD frfr 




A Gracing N«rd 

Thr Lr»li l.ti 

'(■*uhid ft I dumttK 



" , 4W#(T«4r|r m 

n n.Ljbur. 

W> fH« . u h I ftra da m up 

Thr Ay|i»tWiir Sv«l(n; 

Hw k'Mcin uk D ihari any plhfi iiinlK .1! H 
« hiW|, 

MI.«1.hWIii iHP4iTD|| niFE 

i.iv lm.< H-i; 1- 1 1 lit Auy...: U". u L ". " 

800 648 5311 

.l.hvrtfWkWi *.T|rtr. 



AuguiL !hi*t m*. 
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Your Ariens dealer invites you to 
sea, test drive, and compare the lull 
line of Ariens fine quality riding mow- 
ers. Its time for you to take a step 
up and be a cut above them all with 
1 he riding mower that locks as well as 
il performs! 

When you get on fir Anions Rid- 
ing Mower, from 6 hp to 10 hp r an 
even, beautifully mani cured Hawn is just 
minutes away, Wilh features tike Ariens 
exclusive "Flok-N-Float Plus*' mower 



dock, Disc-O-Matlc Drive system, 
heavy-duty all-steel construction, and 
convenient fingertip controls, you'll 
travel in comfort and get the job done 
fasti Arians grass bagger or catcher 
attachments pick up grass as you mow 
and leave your lawn clean and trim, 

Step up to the classic styling and 
riding mower performance that you, 
and your lawn, deserve. You'll discover 
that Ariens quality is truly a cut above 
(he rest! 



PI* Xfcruj 1 1 ret ai u re A nth:* quality A m mg lowers. 



Nams-^, 

Elraet 

Cily, 5(4 to, Zip. 



o^riens 

Arians Company * BDfc W. Ryan 51 , 

Brill loft, Wl*e. 5*110 



ARIENS-MQRE THAN A NAME..,IT , S A PROMISE? 



1 ^ 
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FILTER CIGARETTES 



Warning The Surgeon General Has Deiermined 
Thai Cigars lie Smoking Is Dangerous EoYouf Health 



TOLL- lilCH 
TOBACCO PUVOq 
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PM’s Whatsit 

What we have here — perhaps — 
is a failure to communicate. 8ut 
If you do get an instant joEt of 
significance from this, it means 
two things: 1, You won't have to 
turn the page to find Out what it 
is. 2, Chances are you may see 
it again. 



This dance is mine 

The somewhat shadowy figure iff 
mid ^pirouette here may nof ejracHy 
resemble Rudolf Nvreyev but he 
may someday be ibe majf rmpor- 
■font personage in the world of hah 
lot and the donee. He's known os 
Bl/bbteman' at the University of 
fennsyJvCTnj'a, where he stars . . .in 
a campy ter program, The Univer- 
sity's computer can respond to writ- 
ten choreographic notation fo 
standard form created by Rudolph 
tobon SO years aged by puffing 
BubbJeman through whatever paces 
a donee masrer wants to create. 

Developed further^ the program 
cotdd store and retrieve choreogra - 
phy in the computer, and would 
vastly simplify the laborious nota- 
tion process. Sut above a if, fo chore- 
ographers, it may mean that for the 
first time their works can be copy- 
righted. 



BRiel 



call me 
rescue squab 

It works like this: Pigeons 
have keen eyesight. 
Pigeons can also be trained 
to respond to sighting an 
orange object by pecking a 
lever for a food reward. 
Putting two and two to- 
gether, the Navy is flying 
si mu Sated helicopter rescue 
missions out of Kaneohe 
Bay! Hawaii t with two 
eagle-eyed trained pigeons 
in a special observation 
compartment slung be- 
neath the chopper. Bird 
spots life jacket^ bird pecks 
for food, simultaneously 
alerting the flight crew. So 
far, at distances of a half 
mile or more, the pigeons 
have been spotting the life 
jackets at an average of 30 
seconds before the crew 
sees them. 

There are a few bugs- 
The other day one bird res- 
cued an orange surfboard. 



Takes a licking... 

. , . And keeps on pulsating. Sen 
says the Air Force officer at 
Wright- Patterson AFB near 
Dayton, Ohio, who is heading 
the project to develop a reli- 
able digital (quarts) watch 
for military issue. "I haven't 
been able to get one to fail 
yet," says Maj. Lawrence Ul- 
man, whose testing project is 
nearly complete. So far, the 
prototype G.I. watch has been 
quick-frozen to subzero tem- 
peratures, heated to 140*, 
taken to high altitude and to 
£50 feet under water, and 
jolted in vibration and drop 
tests. Ulman even put it in an 
ultrasonic cleaning machine 
for a week. It keeps running. 

If and when the super- 
watch is approved by the mil- 
itary, we'll want to check it 
out—the anticipated price tag 
is only $20. 
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Whatsit revealed 



If you've spent any lime on the 
road in Europe* you probably rec- 
ognized the triangular shape of a 
warning sign. Eut this "concealed 
exit” pictograph design isn't offi- 
cial, at least not yet. It's the hope 
of Mr, Rene Herail. a lecturer in 
French at the University of Leeds, 
England, that his design will be 
adopted worldwide. H i have no 
official figures for accidents 
caused by blind exits," says 



Herail, "but I know they bring 
about an alarming toll both in 
England 1 and France — and pre- 
sumably everywhere " Herail 
Chose a leg protruding, instead 
of a vehicle, he says, because 
drivers know a truck or car would 
be warned of entry into a major 
road. The possibility of a pedes- 
trian's sudden appearance, Herail 
believes* would cause motorists 
to approach with more caution* 



The way we were 

There is only one significant difference between the two photograph** you 
see here: the passage of 105 years between the time the original one 
(at the top) was taken, by pioneering landscape photographer William 
Henry Jackson in 1873, and when its "update" was made last year. Both 
cameras were placed in an identical position to photograph the moraines 
on Clear Creek, in the Valley of the Arkansas, Colo. The idea of retracing 
the steps of the first photographers of the American West was conceived 
by geologist Mark Klett and historian Ellen Manchester. Called the 
Rephotographic Survey, the project makes use of Polaroid film positives 
to finely align the camera and check the perspective for exact duplication 
of an original scene. Final prints are then made from Polaroid negatives. 




A brush 
with destiny 

Consummate modeler 
Ficklen: 500 hours for 
an authentic Focke-WuH, 




II never falls to amaze us bow model builders become so 
completely uncompromising when it comes to authenticity. 
Take John Ficklen here, who once actually took a tape 
measure to a real Focke-Wulf 190 hanging in the Smith- 
sonian Institution in Washington, D.C., just so he could 
check his kii model pans for exact scale! 

Like many model makers of his ilk, Ficklen does not 
build any old airplane; he decides on a particular indi- 
vidual aircraft, begins by researching its campaigns and 
victories as well as stories of the man or men who flew, It. 
He may buy a kit model of fhe basic aircraft, but if any 
part lacks detail or proper scale, Ficklen chucks it and 
fabricates his own. 



But what sets Ficklen's airplanes off from most models 
— a friend once quoted $1000 as a reasonable market 
price for just one Ficklen model — is the finishing detail. 
"Actual war planes were used hard," he explains. "They 
were shot at, climbed over, dented, in the Pacific, for in- 
stance. the salt air realty made a mess of them. I want my 
models to show that." 

He prepares a model’s surface for painting by rubbing 
it thoroughly with steel wool; then he washes it off with 
soap and water, masks off appropriate areas with Kleenex 
or masking tape and puls on a thin coal of DuPont auto 
primer with a Sinks Wren airbrush. A second coat of primer 
may follow, sometimes even rubbing compound. Finishing 
coats of lacquer- base paint (he mixes his own colors) are 
"misted" on with the Sinks airbrush, 

And after all this, he may even "damage" the painted 
surface lor authenticity. One receni model was sheathed 
in aluminum (oil. painstakingly finished, and then scarred 
by hard rubbing with steel wool. Why? 

"Nothing looks as much like metal with pain! chipped 
Off," explains Ficklen, "as metal with the paint chipped 
oft" 

The Focke-Wulf 190 eventually consumed 500 hours of 
his leisure time. When not thus engaged, John Fickfen 
llies life-size airplanes for Eastern Airlines. 
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Now any piano 

can be a 
player piano 

by Christopher Greenleaf 



Wheel (his Vt>rs*t»r to covsr 
|t» kayboanJ, attach tha push 
rods to the piano's pedal and 
you're ready to hear the music. 



pended over the keys and pedals and 
thus ran operate any piano. A draw- 
back is that the Vorsetzer cover a the 
keyboard so you can’t record your 
own playing, 

A Fianocordcr piano looks the 
same as an unmodified piano except 
for a small cassette player that pro* 
n udes from under the right end of 
the keyboard, A Vorsetzer unit, 
which has no keyboard, has the cas- 
sette recorder on one side, 

Of course i the real electronic revo- 
lution is revealed inside. Pull off the 
protective panels and you will see a 
formidable array of solenoids, 
switches, printed-circuit boards and 
other electronic components. Natu- 
rally, the standard piano action, 
soundboard and strings are there, 



The secret to Pkanocorder op- 
eration is specially encoded 
tape. Built-In computer decodes 
tape to wide-ranging music- 



The punched holes make such rolls 
fragile and they were always consid- 
ered expensive. The new Pianoeord- 
er doesn't require them. Instead, en- 
coded music is stored on the same 
type of familiar magnetic cassette 
that small tape recorders use. Get- 
ting away from the paper rolls has 
added a bonus beside mexpensive- 
ness and durability — it is now- possi- 
ble to record as well as play! You can 
record your own piano playing on 
tape, then play duets with yourself 
on one of the new Pianocorder pi- 
anos. 

No need to buy new piano 

If you already own a piano, you 
can still take advantage of this tech- 
nology without buying a new instru- 



The old player piano keeps 
rolling along, but now uses 
cassette tape and futuristic 
computer technology. 



H ow would you like an add-on 
unit to convert your present 
piano into a player piano which uses 
Computer technology to play every- 
thing from pop music to the classics? 
Or, how about owning a player piano 



with all of the electronics built in? 

Super scope (which owns Marantz 
and is the U.S. distributor for most 
of Sony's sound systems) is introduc- 
ing its Ptanocorder system, a com- 
pletely new approach to player pi- 
anos. 

Remember the paper rolls that 
old-fashioned player pianos used? 



ment. You can either have the elec- 
tronics installed in your present pi- 
ano — or you can buy what is called a 
Vorsetzer, The Vorsetzer (German 
for l, scjrtiething one places in front"') 
rolls up to the keyboard of a grand or 
upright piano and secures to the 
keys and pedals. The Yor setter has 
a set of padded metal fingers sus- 



too. 

Tapes encoded like a computer 

The prerecorded cassettes played 
by the Pianocorder system do not 
hold music recognizable to human 
ears. If you played one of the tapes 
on a normal tape player, all you 

I’PfCdSG iUVl r O DAOS ?36 j 
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PONTIAC’S NEW SAFARIS 





Midsize luxury! Grand LeMans This richly appointed dash features 

Safaris avatfobfe 60/40 seats, simulated wocdgram applique. 




Our luxurious full -size Bonneville Safari's available 60/40 seats, 
luxury cushion steering wheel, power windows and fold-down third seat. 




Grand LeMans Safari's spacious 
cargo area holds 72 4' cu. ft. 



Std. 3-way gate opens to SSJfau.ft. 
for cargo. Plus hidden storage! 



THE 1979 PONTIACS / OUR BEST GET BETTER 

"loud space wih- rear seals Fc-irfed down 









Around sharp curves. Over rough 
roads or counlryside At higher 
speeds. KYB's Gas-a-just shocks 
give you superb control that's just 
not possible with ordinary shocks. 

How 7 Their patented targe diam- 
eter design uses pressurised nitro 
gen gas and aU-wealber Fluid to 
Create an automatically adjusting 
double action shock that won't fade 
or suffer lag control So you won'i 
suffer unnecessary bounce sway 
or poor cornering 

KYB's Gas-a-just shocks. For car 
Owners who not only appreciate 
performance, bui demand it. Find 
them where you buy parts, available 
to fit most cars, light trucks and 
vans. 

They'll keep you glued to the 
road. 

Write for tree brochure 

KYIS 

KYB Corporation of America 
207 Eisenhower Lane South 
Lombard, Illinois 60145 



Built under k(HiH ol Or. d^C-irtoan lytfom. 





Gas- a-jusr 





What s cooking? 



Almosl anything, according to the maker gt 
the Sun Cooker, and as fast as with a con- 
ventional oven. The 17- pound unit has a re- 
flector area of 4 square Feat and a 440-cublc- 
mchgven. Cooking temperature can be regu- 
lated by focusing the sun s rays slightly off 
earner. For storage and carrying, the oven 
folds flat. Ft' s $77 from Fischer Sun Cooker, 
302 Center St.. Redwood City. Calif. 94061. 





Double extension 



The Archer 25-iooi Duple* Modular Exten- 
sion Cord has a modular plug on one end and 
a double modular socke! on the other. Two 
phones, or one phone and another exien- 
sion, can he connected. Dummy plug pre- 
vents corrosion if only one lack is used. Model 
279-353 is about $9 from .Radio Shack, 1400 
One Tandy Cenler, Fort Worth, Tex, 7&102. 



Have a swinging time 

The Match i s a portable tennis ball machine 
with adjustable trajectory, variable delivery 
interval and a lop ball velocity of 35 mph. An 
optioner oscillator vanes shots from left to 
right at random; wireless remote on..'gff con- 
trol is also available. Price is about $300. Os- 
cillator is Si 30 and remote control is S30. D & 
F Tennis Sales, 350 Fifth Ave.. Mew York, 
N.Y, 10001. 




26 POPULAR MECHANICS 




New from NRI! 25”color TV that 

DIAGONAL 

tunes by computer, programs an 
entire evening’s entertainment. 




Just part of NRI's 
training in servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 

Only NRI home training prepares you 
su thoroughly tor the next gfeal leap forward 
in TV and audio. ..digital mer ns, Already 
top-of-the-lmt 1 TVs feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipment is about to 
go on the market 

SKI ts the only home study tfhool to 
give you tike actual "hands-on’' training you 
need to handle servicing problems on tomor- 
row’s electronic equipment. Because only NRI 
includes this designed- for-!e;arning, 25" 
diagonal color IV with electronic tuning, 
built-in digital clock, and computer pro- 
grammer as part of your (mining. Wfth this 
advanced feature, you can p re- program an 
entire evening's entertainment. , .even key lock 
it In to control children s viewing 

Exclusive 

Designed- for-lrarning Concept 

The color TV you build as part of NRI'S 
Master Course looks operates, and performs 
like the very finest commercial sets. But behind 
that pretty picture is a unique dtsigned-for- 
leaming chassis. As you assemble it, you per- 
form meaningful experiments You even intro- 
duce defects, troubleshoot and correct them as 
you would in actual practice And you end up 
with a magnificent, big-picture TV with ad- 
vanced features 

Also Build Stereo, 

Test Instruments 

That's jus a start. You demonstrate 
basic principles on die unique NRI [Jiscovery 
Lab * then apply diem as you assemble a fine 
AM.- FM stereo, complete with speakers. Ybu 
also I earn as you build your own test instru- 
ments, Including a > triggered oscillo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized voll-ohm me- 
ter Use them for learning, use them for earn- 
ing as a full- or part-time TV; audio, and video 
systems technician . 



Complete, Effective Training 
Includes Video Systems 

Ifou need no previous experience of any 
kind. Starting with the basics, exclusive "hide- 
size" lessons cover subjects thoroughly, dearly; 
and concisely. "Hands-on" experiments rein 
force theory for better comprehension and 
retention .And your personal NRE instructor is 
always available for advice and help You'll be 
prepared to work with stereo systems, car 



radios, record and tape players, transistor 




radios, short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks 

Send for Free Detailed Catalog... 
Mo Salesman Will Call 

Mail the postage-paid card today for our 
free IDO- page catalog, with color photos of all 
kits and equipment, complete Lesson plans, 
convenient time payment plans, and informa- 
tion on other electronics courses. You'll also 
find out about NRI's new Computer Tkhrnol- 
ogy Course that includes your personal mi- 
crocomputer Or Complete Communications 
with 2- meter transceiver. If card has been 
removed, write to: 

Nil Sdwoh 

McGraw'HilJ Continuing 
KduaiMJi Center 
tWi Wlsconiiii Aw. 

'iiCninyyiii DC. 200 L <6 
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Dodge Prospector trucks 



Buy one. 






>** 






XPROSPECTOR 



now, you can get extra 
^ specially equipped 
e four-wheel- drive pickups, 
/heel-drive pickups. Club and 
Cab pickups, the Palomino - 
p, Dodge Ramchargers, 



Dodge wagons, and Dodge vans. 
^they're called Dodge Prospectors 
Equip them \yith Option 
Packages your participating Deale:: 
can offer at $100, $200, $3£t0^or 
$360 savings (based on M.S.R.P 



PHOSPECTQfi SPECIAL PICKUP 



I DODGE HQYAL VAN 



Gel special pri ces on Option lockages with Dodge 







cost less right now. 




n options purchased separately), trucks cost less right now. 
Ask him for details. 

There's also our Prospector 
pedal pickup, which has its wry 
wn low-priced Spedal Package. 

Remember, Dodge Prospector 



truckin’ for less. Buy one 

Dodge is into trud 
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APPLIANCE CLINK 

QUESTIONS ANSWERED 



Kant Stick on the rocks 

Not long ago (Aug. ’T# Appliance 
Clinic) you mentioned a product car- 
ried by Whirlpool distributors used 
to coat, the trays of automatic, ice- 
making units to keep cubes from 
sticking. The product sells for $8.85, 
I've been an item coMed Kant 

Stick that does the same thing at 
$ 3.75 a throw. It's made by Interna- 
tional Edge Tool Co„ and is mid at 
restaurant supply outlets { consult 
your classified directory f Why not 
try it? — Robert N. Jarvis,. Cranberry 
Lake , N.Y. 

Thanks for the tip. Bob. We’ll pass 
it along to our PM readers who have 
the same sticky problem, 

Basic training 

We morcrf into our -new home five 
morttfta ago. All this time we have 
been disappointed with the perform- 
ance of our Frigidair# DWU-88 auto- 
matic dishwasher. B'c have to care- 
fully rinse all &t*E mo a# lightly 
soiled dishes and glassware before 
loading. Even then, dishes don't come 
out a sparkling cleartf product lit- 

erature nays they will. Apparently, 
during the final rinse, small bits of 
food are deposited on the dishes. Heat 
during the drying cycle bakes the 
particles on the dishes. These must 
then be washed by hand. The particu- 
lar offenders are dishes on the upper 
rack. I find no filter to ctean nor ar$ 
any mentioned in the owners manu- 
al. We don't overload the machine 
and we use the right amount of deter- 
gent. Two calls by navies people have 
failed to turn up any mechanical 
problem. WTtaE now ? — Robert S, 
Plant*, Westlake, Ohio 

Basics, my friend, basics* There 
are no fitters, so let’s forget about 
that possibility. The impeller es sup- 
posed to grind up food particles suf- 
ficiently so that they are easily 
ejected. 

Forget mechanical problems, too, 
If two different service technicians 
failed to find trouble, it*s safe to bet 
that there isn’t any* However, check 
one possibility that may have been 
overlooked. See that the machine is 
getting the proper amount of water. 
Low water pressure can be hamper- 
ing intake. The water level should be 
at the seam of the spray arm. Let 
the machine fill and open the door to 
check. 

After this, consider the only other 
things that can cause this trouble: 



low water temperature, old deter- 
gent and hard water. The tempera- 
ture of the water has to be between 
140 and 16D C if the detergent is to be 
chemically active. The detergent 
has to be fresh if detergent chemis- 
try is to he at its beat. A box o f deter- 
gent which has been on the shelf for 
five or six months is weak. This ia 
also a reason why you shouldn’t buy 
dishwasher detergent that’s on 
sale— it's a sign of old age. 

Finally, a hard. water condition 
will affect washubility. If you have 
well w F ater, have it tested for hard- 
ness. If you have city water, ask the 
water company or see what your 
neighbors'' experiences are. 

Suppose none of this works? Frigi- 
daire has asked us to tell you to get 
in touch. In Ohiocall 800-762-4315, If 
you live elsewhere in the United 
States, the number is 800-543-4325, 
Both numbers can be called toll- 
free, 

Capricious rinse cycle 

We have a model A200 Maytag wash- 
ing machine that has a fickle rinse 
cycle. Following the washing cycle, 
the machine kicks into rinse for two 
or three seconds. Then it stops. Then 
it starts again. 1 1 continues start- 
stop, start-stop for perhaps 11 times 
before it really gets going. Can you 
tell me what's wrong f- — GJ. Eckler , 
Hanford, Calif 

One of three things may be wrong: 
(1) the motor slide isn’t working cor- 
rectly; {2) the voltage is too low; (3) 
the motor is burning out. 

The motor, which is on rollers, is in 
a forward position during the wash 
cycle. When the wash cycle has been 
completed, the motor is supposed to 
slide so the rinse cycle can kick in. If 
the rollers bind or are broken, an in- 
termittent condition will exist until 
the motor slides into the right posi- 
tion. Have the slide mechanism 
checked. 

Low voltage will affect the ma- 
chine’s ability to kick itself into 
rinse. There may have been a volt- 
age reduction in your area recently. 
Find out by calling the electric com- 
pany. If there has bee n, you can step 
up to the necessary voltage by con- 
necting a capacitor between the tim- 
er and the motor. 

If the motor is burning out, the 
rinse cycle will be affected. Have a 
test made of motor performance. 
Your options, then, are to use the 



machine until the motor burns out, 
have the motor replaced or buy a 
new washer. 

Time(r) out 

Does anyone make a timer for a gas 
water heater? f think it would be an 
ideal appliance . In our case, we use 
hot water for 80 minutes in the morn- 
ing a ad five hours at night * F or I8*Az 
hours of the day we draw no hat wa- 
ter . Yet, the heater is operating. Try- 
ing to control the unit manually iw a 
nuisance. — John D. Mteefcs, Opeftjfcaj 
Aid. 

According to Bob Bedford, Vice 
President of Inter matic, Inc,, a ma- 
jor manufacturer of timing devices 
located in Spring Grove, IIL, “We 
don’t make timers for gas hot water 
heaters, and I know of no company 
that does. 

"The cost of developing and In- 
stalling a unit, which would be quite 
complicated because of safety con- 
siderations, wouldn’t be justified by 
the small savings derived by a user* 
Heating water by gas costs only 
about one-third what it does to beat 
water by electricity." 7 Timers are 
made for electric water heaters. 

No name live 

We have a ^-year-old Tappan oven/ 
broiler (model Z-12-1249J that gives 
off a slip fit odor of gas when the 
oven door is open. Also, when the 
oven is used on «■ low temperature 
{250* or so), the fame won't go out 
when the control is tuTTied off. It 
stays low until we turn the control to 
a high temperature , let the fame 
burn for a minute or two, and then 
turn the oven off. What's our trou- 
ble? — No Name, Hesperia, Calif 

Your trouble is a defective safety 
valve. The bimetal isn’t closing com- 
pletely, which allows a small 
amount of gas to escape. If your 
home runs on LF gas, there’s a 
chance the bimetal is being kept 
open by the gasket in the valve 
which may have become saturated 
and swollen. Tappan had this prob- 
lem on several units,, but has since 
modified the valve. In any case, re- 
place the safety valve ami yotir 
problem should be solved. Hi 



If you raws O'jQ&t’QO about tiffyappt<&nc&, send it to 
Appt>*n ce Oinic. Pc-pvw Mechanics, 224 Wetf 57tfi 
St, Ndw York. N.Y, TOOT 9. Sorry, but canoe? 

£?e a.'-?; wwed maiviOuaHy. Pfob rs™ at wide ,'rttftre# 
uf/SS be discussed in Etos coJumfl. 
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Camel Lights. 

Camel Lights solves the £■ : 

>owtar low taste probtem. 




Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Vo nr Health. 



\ richer-lasting Camel blend 
does it. Delivers satisfaction 
it only 9 mg tar. For taste 
hat's been missing in low 
ars. try Camel Lights. 

Satisfaction. 

Only 9 mg tar. 




Traveling laser shown: 




►7±V^RIiT>jr 



THE RAINBOW 




Those sparkling beams can blind you, the FDA warns, 

by Hans Fantel 




S hort of volcanic eruptions in 
the trop it night, laser “light 
shows 11 may be the most stunning 
sight you'll ever see, They have 
been described as “drugless highs"' 
attil “the closest thing to tripping 
out in inner apace/ 1 But the gov- 
ernment says they may also be dan- 
gerous to your health. 

According to the Bureau of Ra- 
diological Health, h branch of the 
Federal Food and Drug Adminis- 
tration i FDA), the laser lights used 
in some rock shows or discotheques 
can cause serious eye damage. 

“We're concerned about possible 
eye injuries at laser shows/* says 
Dr, Alan Andersen, a medical 
specialist for the bureau. “Our re- 
search confirms the danger to the 
audience/’ Bureau suit! member 
Dak Smith adds: “We feel certain 



that injuries have occurred with- 
out the victim even being aware 
that they were caused by a laser. 

Radiation injuries are pain less. By 
the time ihe victim notices any loss 
of vision, he may not connect the 
symptoms with having gone to a 
laser show." Evers an eye specialist 
examining the damage can't tell if 
the injury was produced by a laser 
or some other over bright light. 

Audiences in this country and 
elsewhere are just beginning to 
catch on that there may be danger 
under the rainbow, hut awareness 
has grown slowly. When laser 
beams panned through a Rriiiwh 
audience outside a Royal 
Academy of Arts show 
in 1977, an Academy / 

official offered a X 
bland assurance 
to some who 

questioned 
the safety of 
^ the show. "I 

s' walked through the 
beams several times/' 
she said. 11 and my legs 
s' haven't been cut off yet/’ The 
potential danger, of course, was a 
tiny burn on (he retina, nut the loss “Two years back, when we started 
of a limb, this project, we checked out eight 

In this country, government shows for safety risks. Last year, 
agencies have recently begun to do we inspected 32 productions. This 
something about the danger — but year, with luck, we'll look at as 
no one is confident that the effort many as 200.” With only nine fu Il- 
ls sufficient. time inspectors on the bureau's 

“We're stepping up surveillance staff, that inspection schedule is a 
of laser shows," Smith reports, staggering workload, especially 



5 SAFETY TIPS 
TO SAVE YOUR EYES 

The FDA suggests frve precau 
lions lo protect you or members ol 
your family against unsafe laser 
shows. 

1. Dan'i assume a laser show l>- 
safe simply because it s being pte- 
son ted in a large theater or disco, 
or under the stars. 

2. Be wary of any laser show in 
which per formers. -flash beams di- 
rectly on the audience. Some such 
shows are s^fe. but others are dan- 
gerous. Ipy au have any doubts, turn 
your back on the faser source and 
wqlk out, 

3. Don't took at laser sources 
through camera viewfinders or 
binoculars. 

3, Avoid looking a 1 shiny surfaces 
that reflect laser light. If lasers are 
strong enough, their reflections can 
endanger sight. 

5, it you have reservations or 
questions about a specific show or 
disco, call your local FDA office. 
You'll find the number under the 
Health, Education and Welfare 
Department of U.S, government 
listings. 







Since Columbus first came ashore 
here, sailing men have been linering the 
brilliantly blue Bahamian waters with 
shipwrecks. Some carried treasure, some 
crowned heads. But the strangest of all 
carried a train. 

Hell for ships, heaven for divers. 

The train lies off Fleuthera's northern 
tip, scattered on Devil's Backbone Reef. 
At least six wrecks are strewn here: a 
diver's paradise,, we thought, and a per- 
fect ptace to hide a case of C.C. 

We headed for Romora Bay Club on 
Harbour Island, The club could provide 
us a launch and guides to explore the 







reef. Nearby □unmoreTown could offer 
Bahamian entertainment, complete 
with Canadian Club, But no one could 
provide us with a reliable story of how or 
when the train had sunk on the reef. 
Seek groupers, and bring muscles. 

We combed Devil's Backbone till 
we found a devilish place to hide our 
Canadian Club. 

To raise the CC, you'll need scuba 
gear, guts and muscle: it weighs 200 
pounds. Start where a 'dinner boat" 
went down on Devil's Backbone. Follow 
a channel across the reef to an old Ward 
Line steamer wreck (try this only in 
bright sunlight or you'd lose your boat}. 
Take a bearing from its bow. Not more 
than 200 yards along, where the reef 
slopes into deep water and a big Nassau 
grouper fives, we sunk the watertight 
case of Canadian Club. 

May your seas for the search be as 
smooth as our whisky, Note: nonswim* 
mers may discover their own Canadian 
Club adventure at bars or local package 
stores by just saying "CC.,, please " 




ts even belter in the Bahamas. 
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The Jolly Roger 

WeKK anchor with THE PIRATES 

yours for 10-day FREE examination. 




Now from 



Captain Kidd S. body 
ruing in chains as a 
grim earning to other 
outlaws. 




Sei sail on a big, bracing, biasing tour of 
the Pirate Round Meet I he archfiend Black- 
beard; Captain Thomas Tew, one of the 
richest pirates of ail; Calico Jack Rackham 
and his hellcat side-kick Anne Bonny. 

Excite»*»t u wide u Ac mas 1 korlxvas 

Now you can relive the exciting legends of these cut- 
throats and learn what really happened— in The 
ftrafes. It's your introduction to The Seafarers, the 
bracing new action and adventure series from Time- 
life Books, 

’fou'N follow pirate bravos from Colonial America to 
the rich plunder grounds of Africa’s Gold Coast and 
the Indian Ocean. See the pirate stronghold on New 
Providence in authentic detail (and learn how tough 
Captain Woodes Rogers rid the island of brigands 
once and for all). Read about pirate life, the strict 
pirate code of honor, The truth about pirate brutality. 

Emfry THE. PIRATES tor ttiUya FftEfct 

Completely authentic and altogether new, this is 
exciting reading in the best Time-Life Books tradl- 



TIME 



LIFE 



tion Volumes to follow Trie Pirates in Ike 
Seafarers series will plunge you into greE 
sea battles in Ftghting Sait.. .take you 
through Cape Horn gales in Trie Clipper 
Ships . . .dive with you beneath the waves i 
Trie Submariners., .introduce you to the 
sumptuous salons of The Great Liners... 

Each volume brims with magnificent nautical art 
and photographs. Meticulous illustrations take you 
aboard famous ships and re-create battle action. 

Vbu can begin this memorable exploration of the 
grand days ot sail and steam today by sending for 
The Pirates for lOday free examination, 



Bi£.excitio£boak» 

yWHntni to 

To capture the lull iiavor of stupa arvd the «a, e«h vot- 
ume in The Seafarers is presenter] in a handsome, 
leather-leke binding wiifi the mm ijolc -stamped look of a 
Ship's log book inside the wealth of large, superbly 
reproduced illustrations you expect from Ti me -Life 
BOO«S. Each volume is aft 1 ' x 11 Vi JI , includes s*m* *0,000 
word* and more than 00 pages m lull colon 



TIME-LIFE BOOKS PRESENTS 

THE SEAFARERS 



If card l« micilng, complal* and mall thlt coupon lo: 
TIME-LIFE BOOKS, Time A Life Building, 

Chicago, Illinois 60611 

Yes' I would like to examine The Pirates. Please send it Id 
me for 10 days' tree examm aiKm and enter my subscrip- 
tion to Tee Seafarers series H i decide to keep Thu 
Ptr&tes l wiH pay SO 95 plus shipping and handi ng . I Ihen 
will recede future volumes in TwE. SufaflkS shipped 
on© volume at a lime approximately every alTier month 
Each vtnume is JO 05 plus shaping and handling and 
comas on a 1 0-day nr ee- examination basis There is no 
minimum number Ol books that I musl buy, and I may 
cancel my subscription al any Itme, simply by notifying 
you W i do not choose lo keep The Pirates. I wlII return 



A brilliant saga of 
sea adventure. 



the book within 1& days, my S-utecnplKin for fulure vol- 
umes will be canceled, and 1 will npt be under any further 
obl-giBlion 

CP AG 40 

Nuvt 


ArirtmM 


pi. nil 
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State or 


Zip or 


Province 


Postal Code 






AMONG VOLUMES 
NOW PLANNED FOR 
THIS NEW SERIES: 



THE CLIPPER SHIPS 

tailed ihe greyhounds gt [be see. [hey 
were mi ir tor pure speed* by men like 
Donald McKay The Sea Wrfeh set a rec- 
ord thal stt . elands— Irnm Canton [g The 
East C<KasT or iha it.S. m days flat 1 



FIGHTING SAIL 

You i meei rne g rear com ma nders- 
•NeiSDr. John Pau Jones Viiieneuve- 

An J re: ,-,-j Ihfhr mast “Veiling battles 
ihrouni n eyewitness accounts a ng 
aulr.efine pa nhr’ies ano drawings 



THE DREADNOUGHTS 

The Original DreaOnouQhf. fin I! in 1906 
lar ’he Snli&h Navy made every 1*ee( in 
ine workd obsolete in ths rantastic Tire- 
power race Thai ensued, ships mounted 
eve-t’iafqer culm mating <n the 
giant IB-inch guns oi the Varna ro 



i-'urt(-is hr.irtt 1 , * ttj» 

H ht l l|,:-J-iini 



THE WHALERS 

Pfi-nl.ngs. <Jr,iw-ngs find rare 19th Con 
tu ry phoiog 'a p hS t&H Of days when men 
rough! whales and fhewmd was the 
only source Qt power. 








THE PM GARAGE 

CAPSULE REPORTS ON NEWAUIO PRODUCTS 



Tires for pulling Gs 

if you're green with envy when you 
see those TRX tires and wheels on 
Mustang 1 turbos, be informed that 
now you can shoe your Chevy or 
Dodge with the same treads. Road- 
Handler TR steel-belted radial a anti 
matching wheels can be found at 

Sears stores 

TR stands for tension repartie — 
French for -'distributed stress/ 1 
which means that road shock and 




New Sears tire la sold with special wheel. 



tension are distributed evenly over 
the tire. Why French? Because the 
TR is made for Sears by Michelin of 
Clermont- Fernanda France. Tension 
repartie is a neat way to get im- 
proved traction and control if you 
drive with elan* 

The TR is presently available only 
in one size: 1 SftdiGR/afH). The 1 90 des- 
ign ation means the tire is 190 milli- 
meters across at the widest point; 65 
spells out the height-to-width ratio 
(the height of the TR is 65 percent of 
its width); R stands for radial; and 
390 stipulates wheel diameter — 390 
millimeters is equivalent to 14 
inches, (Sears hopes to market a 
1 ar ge raize TR— 2 20/56 R/39G— I ater 
this year.) Maximum air pressure 
for the TR is 30 pounds per square 
inch, which lets tires handle a maxi- 
mum load of 1290 pounds. 

When 1 tested a set of TRs on a 
1979 Cutlass, I found the tire to be 
most responsive. Traveling at 50 
mph on dry pavement, li was able to 
stop in a 15 percent shorter distance 
than I did in another Cutlass having 
conventional radiaU. 

Over a slalom course set up at 
Stewart Airport, in Newburgh, N,Y., 

1 found that the TR didn't have a 
tendency to squirm, which is charac- 
teristic of other radi&b. 

My im pression of the TR are borne 
out by tests done for Sears by an in- 



dependent agency. The TR was 
rated against Soars' then current 
top-of-the-line radial, the Road- 
Handler (also made by Michelin), 
The TR rated 40 percent better in 
holding corners on a wet roadway 
than the conventional Hoad Ham - 
dler, 12 percent better in dry corner- 
ing performance and 12 percent bet- 
ter in traction on a wet pavement. 

The unique characteristics of the 
TR are derived through an unusual 
belting construction, which also ac- 
counts for the 48,'OOCMtiilg (prorated) 
warranty you get with the tire. The 
warranty is the best in the business 
and is 4000 miles more than the 
Sears warranty with the conven- 
tional RoudHandler, 

The TR has two radial body plies, 
the same as other passenger-car ra- 
dials. However, instead of two steel 
or polyester belts, which other ra- 
dials employ, the TR has a single 
steel belt inside an aramid belt. 



A rum id is a fiher manufactured by 




Gross section shows TR construction. 



Du Font that is stronger, pound for 
pound, than steel, hut lighter. The 
aramid sheathing gives the TH ex- 
ceptional firmness that virtually 
eliminates tread squirm. 

No other tire, except the TRX op- 
tion offered by Ford on 1979 Mus- 
tang and Capri (and some European 
cars), utilizes this construction. The 
TR has a lower aspect ratio than 
other tires, It's about Va inch lower 
in height, so special wheels are 
needed for the special size. 

TR tires and matching wheels are 
balanced dynamically at the facto- 
ry. However, dynamic balancing is 
necessary when mounting replace- 
ment tires on wheels. The four tire/ 
wheel set is $800. Order them 
through the Sears catalog service 
desk at the stores . — Mart Svkultz 



Od-change wrench 

Since L change the oil in my curs my- 
self, and since 1 can never remember 
the drain-plug sizes of any of them, J 
find this wrench a real boon. No 
matter which car Fm under, this 
wrench fits it — and the transmis- 
sion plug, too. 

The wrench is designed to fit six 
standard SAE holt sizes from one- 




Wranch will fit any oil-drain plug. 

half to one inch. It's all steel and 
costs $1.49 at parts stores or from 
the manufacturer, Victor Automo- 
tive Products Inc., Chicago, 111. 
60641. —Af. L 

Sport steering wheel 

A racy steering wheel is a guaran- 
teed! way to get more fun from lock to 
lock. My old car had a huge, truck- 
like steering wheel of cold, hard 
plastic with a funny horn ring. Now, 
after a half hour's wprk H it's got a 
small-diameter, leather-rimmed, 
Nardi Italian sport steering wheel 
and when I drive the old bomb 1 
imagine I'm grabbing a handful of 
Ferrari and lighting out for Monza. 
I owe the beautifully crafted wheel 
to Vllem B, Haan Inc., long-time 
friend to driving enthusiasts. The 
Nardi was $80 and it's only one of 
the zillion marvelous motoring ac- 
cessories in their color catalog. Send 
for it; 11401 West Pico Rtvd,, West 
Los Angeles, Calif. 90064.— B.H. 




Sport wheel puts fun back In driving. 
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New miracle sponge 

"whisks away" old paint 
and vamisfe^^ 

with one light touch! 




Strips Anything Fasti 

• No Scraping • No Gouging • No Sanding 
No Poisonous Chemicals or Dangerous Power Tools! 

incredible MIRACLE ERASER actually “wipes away " crusty finishes faster, 
better than any paint or varnish remover you’ve ever used , .. or your money 
b&ck! You simply won't believe your eyes. Miracle Eraser slides across age- 
old varnish and turns it Into dust insiantly. Chipped and ugly surfaces are 
restored to smack-smooth finishes in minutes. Rust vanishes like magic. No 
hard rubbing. Miracle Eraser works best when used in a light, wiping motion, 

Ynu will rknvrtr iirr Aanrinanur nr nrdftnnniiA anaim 



You will never use sandpaper or poisonous solvents again! 

Never Clogs.,, Never 



* "Erases” Old Varntsh As If It 
Were Chalkl 

* "Wipes Away” Crusty Old Paint! 

* Brings Furniture Down to Bare 
Finish Fast! 

* Cleans Tar From Hub Caps! 

* Makes Rust Disappear] 

Barbeque grills, old tools, garden fur- 
niture ... Miracle Eraser makes them 
all look like new™smooth as 

I ass -ready to ref In Is h, Furniture! 
loatsl Cars! Bikes!— There is no end 
to the uses for Miracle Era serf 



ogs, 

Loses Its Power 

Miracle Eraser never clogs 
up like sandpaper. 

Thousands of microscopic 
points are constantly 
resharpened as the' 
sponge is used. No matter 
how hard you press, how 
messy the job, the Miracle 
Eraser surface stays keen 
and perfect end keeps 
doing its job. 

Money Back 

Guarantee 

This incredible product must be tried to be fully appreciated. 
Once you actually use Miracle Eraser yourself you'll know 
that it does everything we claim . . . and more! That's why we 
extend this guarantee. If you are not toiatfy delighted and 
amazed wilh Miracle Eraser, we insist that you return any 
unused portion for a full and complete refund. No questions 
asked. 




Fabulous Molding Action 

The spori&e actually molds itseli io 
the exert contour of any surface! 
After a few swipes, Miracle Erase r 
literally shapes Into earners and 
crevices and sirips them bare rest. 
N® power tool or chemical is bo 
effective, sq fast, so sufe! 



MAIL THIS COUPON TODAY 



General Mall Corporation . DepLSEiUI? 

Valley Drive, Greenwich, Conn &BB3C 

□ Please send mo without delay a carton of 6 M*racle Eraser Miracle 
Sponge « for the low price ol only £7 os plus 50 l- shipping and r^uiilliiicj 
(total of Jft a $) | understand Wat r | am not satisfied with the product ■ may 
return the unused portion lor a lull refund. 

c Yes, I want io save ii 95 Sendm&lwDeartonsaliheMifaofeEreserS-P'Bk 
for the low, tow cosi of only $12.95, plus St .00 shipping and handling < total 
of $13,95). 

□ Check enclosed 

p Charge to □ VISA 



Q Master Charge 



Acct. ■# . 



Exp, Date: 



Name 



Address 



Cily. 



State Zip 

t Connecticut residents please add 7% sales tEU) 
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We’ll stop making razor blades 
when we can’t keep 
making them better. 



Gillette announces 
new Microsmooth blades. 



A major improvement for Gillette twin -blade shaving 





King C, Gillette promised to keep improving your shave. That’s why he 
would have been more than pleased with our new Microsmooth twin blades. 

Microsmooth is a patented new honing process that produces the 
smoothest Gillette razor-blade edges now possible. 

It's the result of a technological breakthrough that uses ultrasonic energy 
to smooth the blade edge after it's sharpened and honed by conventional 
methods. And what it means to you is a smooth, safe, comfortable twin- 
blade shave. 

For Gillette TRAC II users Microsmooth blades mean a smoother shave. 
And for ATRA users Microsmooth blades plus the pivoting head give you 
Gillette’s best shave. 

But just because new Micro 
smooth twin blades give 
outstanding shaves, don’t 
think we’ve stopped trying 
to make them better. 

After all, we’ve got a 
promise to keep. 



Fry new Gillette Microsmooth twin blades. 



Selected by the U.5. Olympic Committee, 






SCIENCE WORLDWIDE 



Sky lab's final hours 

NASA scientists expect to he able to 
give no more than 2^ hours' warn- 
ing before the 84-ton Sky lab disinte- 
grates and showers its pieces to 
Earth. The end could come as early 
as next month. 

First indication that the atmo- 
sphere is beginning its final tug on 
the huge structure will be a sudden 
deceleration. Trackers may not no- 
tice the slow-down at first: Sky] ah 
passes out of touch with tracking 
equipment for brief periods, totaling 
about eight hours a day. When scien- 
tists notice the braking effect, they 
should be able to narrow down 
where pieces will fall, during the 
subsequent one or two orbits* (Each 
circumnavigation takes about an 
hour and 20 minutes.) Even then, 
however, they won't be able to tell 
precisely where the spinning or 
tumbling parts will hit* 

Approximately three-quarters of 
the Skylab’s track is over water, and 
NASA has estimated that the proba- 
bility of injury or damage is less 
than that from meteorites. 

NASA determined East December 
that intricate rescue plans had little 
chance of success. Its spontaneous 
re-entry is expected to tear the or- 
biting laboratory into 400 or 500 
pieces, strewn over a wake 4000 
miles long and 100 miles wide. 

NASA has been working on con- 
tingency plans for the past few 
months in case Skylab's re-entry 
turns into a disaster. Among other 
headaches the agency is preparing 



to roofs or lawns from falling space 
junk. 

Meanwhile, another satellite, the 
workhorse 5065-pound HE AO I, was 
expected to re-enter the atmosphere 
and burn to harmless cinders late 
last month. During its 17-month 
mission, it discovered more than 
1000 new X-ray sources in space. It 
also provided new evidence that the 
universe contains so much mass 
that it cannot continue to expand 
forever, and must therefore even- 
tually collapse back— Implode — on 
itself, 

Modern rainmakers: cities 

Everybody talks about the weather, 
but big cities are doing something to 
change it. 

Studies by the Illinois State Water 
Survey show that residents of St* 




St. Lou la seeds cloud* above It and prevail- 
ing winds push precipitation eastward . 



Louis and Chicago are more likely 
than nearby country residents to 
need slickers and umbrellas during 
summer months* A five-year study 
of the St* Louis area shows that heat 
on city streets lofts moisture into 
the air, plumping up clouds* Then 
dust rising on thermal drafts seeds 
these overweight clouds, which 
dump 40 percent more rain on the 
city than on upwind country farm- 
land. The researchers have discov- 
ered that Chicago is simil arly soggy, 
and they predict that any city with 
more than a million residents acts as 
its own rainmaker. There are a cou- 
ple of silver linings, according to re- 
search er Stanley A* Changnon Jr* 
“The rainfall acts as a scavenger," 
he told PM, “A fair amount of addi- 
tional pollution in a city gets 
scoured out by the rain the city 
makes*" The second bright spot: 
Wind blows some of the wetness 
from St. Louis eastward over less- 



For safer summer cooling 

As summer approaches, the Center 
for Disease Control has been explor- 
ing how to keep Legionnaires' dis- 
ease bacterium from lurking in 
large airconditioning systems. 

In seven cases over the past 11 
years, the potentially fatal bacteri- 
um has been discovered in pools of 
water in large cooling units. Home 
airconditi oners have not been impli- 
cated, (See / df your 
safe?, page 75, Jan, '79 PM,) 

Teats at the G-D.C* have focused in 
recent months on agents such as 
chlorine that might decontaminate 
cooling towers or evaporative con- 
densers* In addition. Dr* David 
Fraser, an expert on the disease, 
said the center was now suggesting 
preventive maintenance of cooling 



towers, 14 according to standard rec- 
ommendations for the control of al- 
gae, slime, corrosion and scale, with 
the hope that those procedures may 
well have an effect against Legion- 
naires' disease bacterium — but 
without any promise that they do,” 

The pneumonia-like disease has 
been identified in 50b patients; 95 
died. Scientists have recently con- 
firmed that the cigar-shaped bacte- 
rium has been attacking people 
since the late 1940s* They've suc- 
cessfully immunized mice and guin- 
ea pigs with new experimental vac- 
cines, although Fraser said there 
were no immediate plans for human 
trials of the vaccines. 

Telescope to open six J eyes' 

The innovative telescope an the pho- 
to below is expected to begin opera- 
tions early next month at the Mount 
Hopkins Observatory in Amado, 
Ariz. 

The new scope employs six sepa- 




Housing for new telescope rotates as sJx 
72-inch mirrors scan the Arizona sky. 



rate 72-inch mirrors carefully 
aligned to come to a single focus and 
provide a single image. The system, 
controlled with the help of laser 
beams, is the equivalent of a 176- 
ineh reflector, but at a fraction of 
the cost and weight, Wi 




to face is how to deal with bogus 



populated countryside* boosting 



claims from people alleging damage soybean and corn crops. 
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Walt Garrison 
Football and. Rodeo star 



///// ^ * 




Just fill out this coupon, send ll in and we'll send you a 
ft ft can of mild Happy Days, one of America s favorite 
“smokeless tobacco s," My brand is Skoal. But, if you're just starting out, I'd 
suggest easygoing Happy Days. It's so easy to enjoy. Just a pinch of mint 
flavored Happy Days between your cheek and gum gives you real tobacco 
pleasure without lighting up. And each can is dated for freshness. 



■ 



How 



to enjoy 



tobacco 



without 



smoking. 



Yus, Send me my fret cdj-i uf Happy Days. 

Fill out and send to “Smokeless Tobacco” 
100 W. Aue„ Dept, PM 049, 

Greenwich, Conn. 061130 




Smokeless tobacco, A pinch is all it takes. 



O 1979 US TnbafiCo Company. Offer nol. available ro minors, Liulfed I to one sampling pt?r lamJy 
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PM LOOKS AT 

COLD-STEEL 

TWISTER 




Tool twists common brass, aluminum, 
un hardened steel V. to Vj in. square. 



U ae this twister for making or 
replacing uprights in porch 
and stair railings, for fashioning 
door grilles, or for other decora- 
tive metalwork. The longest seg- 
ment the tool will twist at one 
time is 26 in. Longer lengths can 
be fed through holes and twisted 
in stages. I found that twist a 
tended to be shorter near where 
torque wm applied. To make reg- 
ular twists, I shortened the dis- 
tance between the bar holders 
and made a few twiwta at a time. 
The tool is $24.9S postpaid from 
William B. Rudow, 9 Reese Rd. T 
Asheville, N.C. 28806 




To set up tor twisting, clamp tool In vise. 
Insert bar in appropriately sized holes. 
Rear bar holder slides to set length of 
twist, locks In position with setscrew. 




Cold-steel twister includes adjustable 
bar holder, turning handle, Allen 
wrench, plus square bars (not shown). 




GARDENING 

BREAKTHROUGH 

A new miniature greenhouse system requires 
no installation or artificial heat and 
protects your p/ants down to 22° 



E Bryan 

Canat/ham Timr Lite CncyciepetiiH 01 Gaitaimg 
ftfif 6r Eatable OmifmeiT'lai G*r[J»n*r 
Awctw. Small World Vr?o#isbl* Gardener 

n * ■ mimaitufe -green bpuMi lytiem You can now 
flTAw vegaijbk* rtiofilh-t writer ihn yMr wrth a 

gr Mnfrmiu syslam to preaicJl It doein't require 
mate! lafe^ or artifrciel hHl-Mn when it'p 10“ 
twknv I reeling. 

I W b*i fr growing vegetable* for 24 yui [‘w 
Meted every und eiI greenhoute for hcum 
gardening And juM like you I've been elarmed at 
rtw uai of building ind hatting a grimhouu But 
now l it found # mmitturt greenhouse system that 
"lim no inataNation, yet protect* plants down to 
22 m nRfwul using artificial light Of frail. 

H i tru«l I'M grown vegetable* in freezing cold 
weather whan I've mad the** miniature 
greenhouse*. Without artificial h«al IV* grown 
rigiUblH monitu ah**d Ol outdoor growing 
aaaaont With GUARD N GF-Q l r va grown cool 
WHihar cropt Irka cirrflt, spinach and le«uc* 
when it'a too cold to grow anything outside. 
Without any pneiafliiion these miniature 
greenhouse* hev* p-rotseted my planit down to 
IQ 1 beldW Ireeii-ng And new to hi Ip my friend who 
invented GUARD r N QRQ 1 Want to 1*41 gardeners 
everywhere about Thu superb gardening system 




l^ifWySmwms Ctekfr 1 * Wa# C''fpn4T'‘i<«;rnNt fm#n f/ff cat# cloudy 
dry/. lAhfrnrV *rr fjUt t#*t*d S#ri***t •*£(! GuMMD * GRO 
dtnat i.'ipi .inii its! ,.i iclt/ .***■) at pro * rstr 4 cvnrtpnt »jr« 
dimarm * 0 ' f<?p> p/anti 

DEVELOPED IIM CALIFORNIA 
This# miniature greenhouses were developed in 
California by my friend who named them GUARD "N 
GRO He spent yean, testing every possible kind of 
solar enclosure on plant* and welching [he plant? 
read to each enc los u re. Fro m thesa years of tesling 
he developed GUARD Ft GflQ, the miniature 
grearihouiaa with snaled m IhAMAF Aif Cells. 

When ha sent GUARD 'Hi GRO Lome I triad ihem on 
plants in f reeling cold weather. GUARD 'Hi GRO 
kepi my plants growing avert ill 22 1 cold Soon my 
friend started selling GUARD N GRO lo gardeners 
fO other Stales. 

It has produced superb results in Minnesota, 
Michigan, Colorado and lows. 2.000 GUARD h 
GRO systems are being used by gardener* in 
KIM, 

Last winter I gave GUARD h GRO to expert, 
experienced garde ns r s lu Eesl (or IfremSftlvafi. They 
reported "We den l believe it bur ■ c s true, GUARD 
r N GRO protected plants down iq 22 * without 
artificial light or heal " Thais what hard boiled 
export? say 



But even more inwnim do you is whet other 
average gardeners say Here's A typical letter Ir cm 
Mrs. Ruby ScfrutU d TucSon. An tone "Last winter 
I put my -geranium* end lander plant! in our GUARD 
N GRO... it was freezing told ■ ai lent if* to 30* 
above rare I like GUARD ’H GRO very much. We 
have a larger greenhouee. but it get* cold m ifrs 
winter •* it is not insulated - if h>s lo be heated in 
cold weather " 




fha ban r GUARD 5*0 v*X >t *3~ fan# * t t “ ***• r If taft 
fmian j ttai mW 40" te * *cn vnif >rt yvu cannaci 

.nd'v,fluiJ unfit iosf rff'e' Ydar c*fl at/fan# GL>4tt0 'flGffOio fit 
nfar #F fHVbf !w*< or *1 ten J 4f KJU t,*M 

GUARD 'H GRO i* dilferehl hcun any cold frame or 
geeenhouaa you've ev*r uwd It folds flat for 
storage. Ml* up anywher* outdoors and doesn't 
require innalkitior Wilhoul using artificial freal 
each unit creates a dependably warm growing 
environment even wfrsn if* IQ* beiow f reeling 
outside 




Ypitf tMr »4 9 * 1 ten r*" w *fOf*cr#tf fir rn# GUARD IV MU 
uvmwrfpn fw/om tti u/iaf r, ofath* 

Think what this mean* to yoof how at lasi you can 
grtxw your own vegetables week*. W*n month* 
aarliar thii spring You CHi pntsel vuur plants from 
killing troms, freezing cofd. frail and alaei. end 
never spend a penny for greenhouse fraetihg Of 
lighting You oar extend your growing season at 
lee at 4 weeks, spring and fall. You can grow cod 
weather crops like lettuce, carrots, broccoli, 
spinach, beets. Brutaelt sprouts, cauliflower, 
onions and broad been*, end do away with buying 
i ties* vegetables at store* 

quality features 

Don't confuse GUARD N GH0 with those piaitic 
"bag -like" greantHiuse* that puncture easily 
GUARD N GRO is made of tough, shatterproof 
pplypropla-ne.. won't shatter, rip. Of puncture 
Patent ad, galvanized metal listeners anchor 
GUARD M GRO against strong winds So<*r panels 
trap end seal in the sun's h*ai keep* your plants 
warm even on overcast, freezing coW day * 




lA mrrmiatr crflJ ■ ±Mp**otfanttplmnfr warm and 
rwupprjrurti ton wmbiTon. twhftttaHifhi 
fra flrffctat haat n fa 4£ itairi CuAftp 'RCROu 

tavmg lima pnei 1 men t , tQf rim» paidantff Npw at taat yvu can 
in*"' »nli. a'ran nwi rfit thtad pf ntumaf pawutg 

aaaieni an# a M r ipand a panny fpt gtawnhvt/m* baatmf. 
lighting at bbiHStny 

NO RISK TRIAL 

Ho longer do you frava to wait until warm waettw 
To enjoy vegetable* from your garden. Order 
GUARD N GRO . the miniature graenhous* 
system that needs «0 artilicitl h**l on • Ititf 
basis Than ready last ifra system Use GUARD H 
GRO Srtywhace you lika .usa ft as pfl*n as you 
like .to prove it * plant growing powers 

Sea fur yourself how GUARD ‘N GRO create* an 
ideal growing climate for ybuf plants Sea how it 
■ raps and Seal* >n the Sun t h«n how it k«epf 
plam* warm and morti even when if* tO* below 
freezing outside 

Use it to grew lettuce, carrot*. Spinach, beets, 
broccoli mot any cool weather vegatabieyou like 
to eat 

Pul GUARD N GRO to every test if you don 't agree 
it's the greatest gardening breakthrough you've 
ever used it >t doesn't pay for tiseir many times 
over in the vegetables it gives you. you have used fl 
entirely free It won't cost you a penny 

free book 

fo get ydur GUARD N GRO System now, mail 
coupon below Order now and receive free my 3® 
page gardening book If S packed lull oi bps lor year 
round gardening with the GUARD N GRO syitem 
Don't delay Supplies are limited Mail (he coupon 
now 



■MAIL NO RISK COUPON TODAY 



hARRISON-HOGE IND* 

DEPT. PM4 

St. James, NY 11780 



INC. 



PletM find at o-ftC(i 



GUARD N GRO uHilltl 



; ii i 22 as **ch po«pawt wsh 21 p*e« d*PDC*nhG 
f book it guard n grp ml nee pmitt my 

1 yc &*■ ltn*l doi*.^ to 22 1 Iht* tpi irig it H dchiin 1 pay 
I for ,1 imM many [im** av*r in vagaeabl** it erevidfrf. 

| |h#in you mil ftlund m r r>»n|f 
| SAVCI D>«K 3 I * r III »*. * ter *?J 00 
1 |ip*nd your GUARD M GRO BVStEM With j 

| GUARD N GdO ENianneni Each ti(i*r>*>sn i? 4Q" ■ 

teng Cteublai tenjlh af hkPi GUARD N GflO vh>r . 
, |you can add at many fl«[»nt«ru ■* ytn# ia*i Aim ! 

J l«* ysv eorvn*(l GUARp ** GRO ^I|» lDt"Eh«r to j 

* prptid your #nti™ yardvnl 

Sand m* EXTE H&lOWS <*Hh mrl*i cftfin*Cter* I 

I ai 1 15 M **th pullpiid 
I Total ameunl *n^e**d * i'MV r** *dd 

| lanj 

1 CHARGE |T (clree* on*j t“-P 

) Bfiiik AiP 4 iit|id/ViM Anwtcan (vnM 
| Hatter Charge |n[xbBht Nur 

] Card hgiter 



Addm* . 

City 



State 






t 

— _1 
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* Master cabinetmaking techniques. 

* Become an expert at using hand 
and power tools— even lathes, 
routers, shapers. 

* Learn how to build furniture, do 
fine interior work, 



• 928 PAGES 

• THOUSANDS OF 
EXPLANATORY PICTURES 



MAIL ATTACHED CARD TODAY OR WRITE TO: 



A& POPULAR MECHANICS 
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Take this giant 
$24.95 treasury of 
creative woodworking 




when you join 
Popular Science Book Club 



If you're like most do-it-yourselfers, you probably do 
most of ihe routine woodworking jobs around the house 
yourself and pay to get the fancier work done. Yet the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself: nuking a wall of handsomely grained 
built-ins . . . wood -panel ling an entire room . . . construct- 
ing a tabic with a perfectly matched venter top, Yes, you 
can do alt of these fancy jobs yourself even without expe- 
rience when you've got a copy of CABIN LTMAKJNG 
AND tvllLLWORK as your guide. 

Thousands of show-hate pictures guarantee succes at 
This excellent, 328-page volume Is a complete education 
in fine woodworking. It [caches you exactly how to do 
every step of every woodworking job you’ll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs ), charts, assembly drawings, fin- 
ishing illustrations, construction details and more make 
this book very easy to use . . . even for a novice? (Think 
of the money you can save by building, repairing, finish- 
ing and refinishing all kinds of home woodworking proj- 
ects yourself!) 

Super clear how-to on tooU) wood, cons/ruction, 
materials) finishing and much more! 

CABIN ETMAKING AND MILL WORK is such a giant 
how-to book that it takes more than 1700 separate index 
listings just to tell you where to look for each step-by-step 
answer. You get more than 200 pages on how to use hand 
tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. 
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More than 300 pages of specific construction plans for 
built -ins, kitchen cabinets, room dividers, tables, book- 
cases. furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods, plywood, composition, hardware, plastic 
laminates, etc. There's much, much more on how to read 
blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains, Every detail you 
need to know is given the complete, dear-cut treatment in 
this excellent do-it-yourself book. You'll use it for years 
as one of your favorite "handyman's tools"* 



HOW POPULAR SCIENCE BOOK CLUB WORKS 

- £ irsl. yoLi gut CABINETMAKING AND MIU WORK (Reg- 
ular price ££4.95) FREE, and your Nrat Club selection. 
BAS 1C HOUSE WIRING ( regular price SI 0 .95) tor just S 7 ,95 
plus delivery and handling. That's £35.90 worth of backs! 

- Ttion, about every four weeks, 15 lime* a y*ar r you'll 
ruCuive a bulletin describing The mein selection and 
alternaig books also available, it you want the main 
selection only,, do nothing. II will be to you automat- 
ically. II yo u don't warn the main sal eel ion of want an 
all a mans booh* Just Indicate your wishes on The form Thai 
comes with Itid bulletin and return it by the date Indi- 
cated. You will always have at leesl ten days In which to 
do this but in the unlikely event that you don't, and you 
recolve an unwanted selection, you may return It at ouf 
expense. In addition, you may return any book with In ten 
days, trier examining it, -if you're dissstislied with it. 

■ Your only obligation is to buy two more books within 
your first year of membership. You may cancel your 
me mb ur ship- any time ahar that, To retain an membership 
benefits, you need buy only a book a year thereafter. 

* You* save up to 50% on □ very selection. Yet virtually 
every bock is identic a l to the publisher's edition. Same 
binding, paper, print, jacket. Same everything except price. 



Your first Club selection 




This excellent book, was custom writ Eon 
e spec laity for Popular Science Book Club, 
it tells you everything you need to know to 
install, repair improve and troubleshoot 
the entire electrical system in your home, 

How to determine wiring needs, How 
to draw up plans for ''go-aheads". How lo 
install complete systems. And how lo wire 
low-voltage devices (Intercoms, elej, rural 
buildings, service entrances, workshops, 
heavy-duty machines, appliances— every- 
thing! 

For example, how lo rewire an old 
house inside and out. Hang a chandelier. 
Put in handy closet fixtures. Install dimmer 
switches, convenience outlets, three-ways, 
Sal up an intercom. Install door chimes. 



is BASIC HOUSE WIRING 

Ground your TV or radio antenna. 

And this new book makes alt these 
things easy. More Than 5GQ 1 1 lustrations 
guide you through each Job stop by step. 

This Is the latest, most complete book 
ot its kind available-. It regularly sells for 
S10.95, Your PSBC price is only S7.95 plus 
delivery and handling, 




POPULAR SCIENCE BOOK CLUB, P.O. Box 2006, Latham, N.Y. 12111 





unjqve saw sharpener 



A major new design concept to shnrpen ■J't lo IS 
point c ru radii. rip, tattott and flciitn Miwg, A 
rrpl jccattk* l-hrer-^uanc- fill- ridea back and forth 
under the guide bataiHmiily, The filing depth is 
sfiju stable and the filing angles ate automatical- 
ly controlled. niuntrated, step-by-step instruc- 
tions included Care lor your fine woodpnws writh 
our innovative now too), itU.SO, pirns S 1 S 0 him- 
dling and postage. 



OK PRINCETON, here's $23-95 plus 
| $1.50 (H&P) for the DOVETAILER 1 ' 
j J|G. Induce _ you/ _J_979 catalog 

ME 
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New adhesive 
solves old problems 




Keeping drill bits within roach Is easy. Uk 
F un-tak to hang them on a walT 

N ow there ia a solution to that 
common problem facing 1 doit- 
yourselfers: how to keep materials 
in position w T hile w r orking on them, 
Fun-tak T a putty-like, reusable ad- 
hesive from Permabond Interna- 
tional Corp., holds the materials. 

Fun-tak is nontoxic and doesn't 
stain objects. A pack of four 3^-ln, 
strips costs $1.70 in hardware and 
houseware stores. The adhesive has 
endless uses besides those shown. 
Use it to hang small tools and parts^ 
blueprints and or other light objects 
on walls. The items can be taken 
down and replaced as often as 
needed without the adhesive losing 
holding power. You can also use it to 
anchor bottles that contain staining 
liquids, preventing accidental spills. 
Also, secure fragile items, such as 
china* to protect them and electrical 
wiring, to keep it out of sight. Pen- 
cils and erasers won't roll off tables 
if they’re anchored in place. 

A mound of the stuff on the end of 
a long stick quickly picks up pins, 
tacks and other small items that are 
spilled. This is handy for retrieving 
items dropped behind furniture and 
in other hard-to-reach places, Fun- 
tak can be used in certain emergen- 
cies, too. For example* you can tem- 
porarily seal a leaky pipe until it can 
be permanently fixed , — Douglas 

t*J is man 




Stop calculator travel while figuring your 
lax Ihis year; park It In the adhesive. 




Pres* the adhesive on typewriter keys-, then 
remove if to clean off Ink end dlrl- 




Anc h or throw rugs with a pine h of ed heeive 
at each corner to prevent slipping. 




Stop pictures from tilling by using a flat- 
tened-out Spot ot the adhesive. 




# 



P 

Try using the stuff on the heads ot small 
slatted screws for easier starting. 
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THE FRAM EXTRA LIFE AIR FILTER. 
ITS UKE GETTING SOMETHING 

FOR NOTHING. 



Some years ago, the Army 
asked us to design a special air 
filter for helicopters: one that 
could hold a Jot more dirt. 

First we tried adapting 
ordinary car air filters, but they 
just didn’t have enough capacity. 

Then we experimented with 
other materials, Some could hold 
more dirt, but they weren't as 
efficient as paper filters, 

Finally, we found the answer. 

TWO FILTERS 

Why not combine both kinds of 
filter? 

Outside, wt? used a material 
that could hold an enormous 
amount of dirt Inside, we put a 
regular paper filter. 

It was tested on Army heli- 
copters and passed with flying 
colors. 

NOW AVAILABLE FOR TOUR CM 

Now we are making the same 
kind of filter for every kind of 
car, domestic or foreign. 

It T s an incredible filter. In 
tests 4 we found that the new 
Fram holds 50% more dirt and 
lasts 50% longer than our 
regular filter. And keeps more 
dirt out of the engine. 

But, just because it's 50% 
better, don’t get worried that 
it's going to cost 50% more. 

SAME PRICE 

The new Fram Extra Life 
doesn't cost any more than our 
old filters. 

In other words, you get extra 
life. 

And extra protection. 

At no extra cost. 




50% EXTRA LIFE 
AT NO EXTRA COST. 




Autolite 



Firam and Auloiile are Bendi* Cwncsants 
Fram Corporal ion Providence Roode island 029 1 6 



^Tested against our conventional air filters in accordance with SAE procedures. Results may vary 
according to car s condition, filter change interval and where and how you drive. 
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It you build this hybrid tool, you can turn your smalt 1-in. micrometer Into a pre- 
cision Instrument that has up to four times its original capacity. 



How to enlarge 
your micrometer 
to read larger spans 



I 1 

| Mail to: MOTOR BOOKS, P.O. Bos 963, | 
j! HiCksville.N.Y. 11802 1 

I Please send me the MOTOR Manuals) I 

J checked below tor 3£>day free trial. If [ 
lamnot 100% satisfied, I will ret urn the I 
ManuaKs) tor a full refund, no ques- [ 

I tions asked ] 



| □ AUTO REPAIR MANUAL, (11437 i 
j 1974-79 514 95 

I □ TRUCK REPAIR MANUAL, (J 1312) 

: 1966-79 *21.95 

I □ AUTO ENGINES AND ELECTRICAL 
1 SYSTEMS, (11411) SI4 95 

I O AUTO REPAIR MANUAL EARLY 
[ MODELS, (11403) 1967-73 114,95 

□ IMPORTED CAR REPAIR MANUAL 

j ( 11429 ) 197278 S 22.95 

□ COMPUTE APPLIANCE REPAIR 

MANUAL (12377) 5 8.95 



□ Full payment enclosed 

□ Charge my □ Visa □ Master Charge 

Account Number _ _ 

Expiration Date _ 

Sign Here 

PrinlName „ _ , 

Address 



I City Stale hs> ■ 

] All orders subject to publisher's acceptance I 
| Offer available in Continental U S only Allow I 
I 4-6 weeks, for delivery wicb I 

I J 



When you bolt it in place on a vernier caliper, you 
won t need to buy a more expensive model. 



M arry a vernier caliper to a mi- 
crometer and increase the 
accuracy of the former and the ca- 
pacity of the latter. This? hybrid, 
accurate to .001 in., eliminates the 
need for a larger, mo-re expensive 
micrometer. My enlarged microm- 
eter is made with a 1-in. microm- 
eter and 5-in. caliper, but select the 
size combinations that best suit 
your requirements. 

Begin by opening the caliper 
Jaws slightly to align the microm- 



eter as shown. Then clamp the mi- 
crumeter tightly to the caliper 
jaws and drill four holes through 
both tools using a No. 50 bit. For 
calipers with surface-hardened 
steel, use a small, high-speed 
grinding tool to penetrate the sur- 
face. A good bit will then drill into 
it. If the bit doesn't deliver chips, 
grind more. Tap threads in the cali- 
per holes for No. 2-56 machine 
screws and enlarge micrometer 

f Please /urn rc? i oaae 54 } 




New tool measures lengths up to 4 yi In, warn To remove the depth gauge tongue 

using a 5-In, vernier caliper. You may seen projecting at right on The caliper. 



Available at your 
favorite bookstore, 
or order by matt. 



i i 

1 Mail to: MOTOR 0OOKS, PO. Bo*fJB3. I 
3 Hicksville. N.Y. 11802 ] 

!] Please sen d me t he MOT OR Man uaK s) I 
J checked below lor 3CHday tree trial. If [ 
] l am not 100% satisfied, I will return the I 
Manuel (s) for a full refund, no ques- [ 

I t ions asked. I 



I □ AUTO REPAIR MANUAL, (I H37) 
j 197479 S t 4 95 

I ~ TRUCK REPAIR MANUAL, (113)2) 

! 1966-79 S?l HS 

I □ AUTO E NGI N ES A N D ELECT RICAL 
' SYSTEMS. (11411) 514 95 

| □ AUTO REPAIR MANUAL. EARLY 

MODELS, (11403) 1967-73 SI 4 95 
□ IMPORTED CAR REPAIR MANUAL, 

; (114291 1972 78 J2Z.9S 

1 □ COMPLETE APPLIANCE REPAIR 
, MANUAL, (12377) 5 8 95 



□ Full payment enclosed. 

□ Charge my □ Visa □ Master Charge 

Acc&unl Number^ - — 

Expiration Dale 

Sign Here. 

Print Name 

Address 



j ftly Stale a 

] All orders subject to publisher's acceptance. I 
] DPIer available in Conlinentaf U S only Allow j 
I 4 & weeks for delivery " 
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Ever wonder where the professionals go for authoritative repair 

and maintenance information? They turn 
to Motor. 

All you need to do a really professional job is the new 1970 edition 

of the famous Motor Auto Repair Manual 
In one big comprehensive fact-filled book 
there's everything you need to know about 
your American-made car , * , models 1974 to 
1979. It s a must for everyone from master 
mechanic to the weekend do-it-yourselfer. 

Here are just a few of the money -saving features you' 11 get with 

Motor ... more than 2,800 clear-as-crystal 
diagrams and pictures ., .55,000 essential 
service specifications . . . 225,000 service 
and repair facts * ♦ more than 300 quick 
check specification charts.,, a big Trouble 
Shooting section . . , detailed tune-up 
instructions . . .and much more. There's 
even an imported car version. Motor 
easy-to-use, step-by-step instructions 
make every job easy for professional and 
amateur alike. 

Professionals can't afford to waste time and money. And neither 

can you. With Motor you can be sure of 
doing the job light . . . whether it's a 
tune-up, engine rebuilding or just 
changing the oil. 

Just think, with Motor at your elbow for professional guidance, 

maybe you can even earn some money in 
your spare time. It's really just like having 
atop pro working alongside of you to 
get you through those tough spots with 
no sweat. 

With Motor amateurs really can do a professional job . Get your 

copy today and join us. You'll never 
regret it. 

Available wherever books are sold. 

Motor Auto Ropafi Manual 

The Book the Pro Uses 



!m an 

automotive 

professional. 

I use the 
Motor 

Auto Repair 
Manual. 

How about 
you? 
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How to weld 
and save. 

With a low-cost, easyto-operate 
Lincoln AC 225 portable welder. 

Welting is easy and economical with a 
Lincoln AC-225 portable welder- even i! 
you've never welded before. 

Now you can do hundreds of building 
and repair projects using plate or sheet 
metal Even hard surfacing and heating 
metal for bending. 

Just follow the free Welder's Guide 
included, The AC -225 operates on 250 
volt, single phase, 60 hertz input power; 
has only one dial for current selection, 
plus an electrode guide right on the machine. 

Besides, the AD-225 is til approved 
and built to last by Lincoln Electric- 
the world s largest producer of arc 
welding products. And the price is far less 
than you'd expect and includes accessories. 

Find out more from your local Lincoln 
Electric Distributor He’s in the Yellow Pages 
under Welding Equipment and Supplies, 
Or send for a free Bulletin. The Lincoln 
Electric Co., Cleveland, Ohio 44117, 




I"-* - — — — ^ — 

I Tlte Lincoln; Electric: Company 
Ocpt PH' l. Cleveland, Qruo 441 IT 

I □ Send Free copy of d-iflicim E320 

I Mane 

I Address 

I City .Slate M 

L 
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ENLARGE YOUR MICROMETER 

f Con Inured frofli 0,1130 52) 

holes with a No. 43 bit to accommo- 
date the screws, Use a hacksaw to 
cut nut the middle aection of the 
micrometer. Screw the remaining 
anvil and spindle ends to the caliper 
as shown. 

To measure, set the micrometer's 
handle gauge at 0 and slide the 
caliper jaw to bring the anvil snug- 
ly against the spindle. On our pro- 
totype N the jaw stops at 1-7/32 in. At 
this ^standard" setting, lengths 
from 0 to 1 in. are measured by 




For accurate alignment, drill the holes 
and fasten I he micrometer to Lite caliper 
jaws to test fil before cuffing off the 
middle section of the micrometer frame. 




Catch The Cobra Spirit! 



Cobra's new low- profile Sports Van 
fias what you need for sporting 
weekends or family travel Equip it as 
a luxury turnpike cruiser or 3 self 
contained camper. Either way. the 
Cobra Sports Van is a new dimension 
in dual purpose leisure vehicles. 

It' 5 time you owned a recreation 
vehicle beautifully in time with the 
times but emphatically apart from the 
crowd. Write today for information 
on the new Cobra Sports Van and 
Cobra motor homes, mini notes 
homes, fifth wheels and van 
conversions. 



Please send dealer name and free \ 
information on Cobra products. 

_ 

NAME : 

I 

ADDAESS 

erry state z>f 

MAI L TO : Cobra tndutlries 

Dept. D-fi P.0. Box 12511, Elkhart, IN 46515 | 



plating the work between the anvil 
u nd spindle of the micrometer and 
adjusting the micrometer gauge to 
obtain a reading. For larger meas- 
urements, slide caliper jaw in 1-in. 
increments away from spindle (e.g. 
to measure between 2 and 3 in* with 
micrometer, set caliper at 3-7/32 
in.; between 3 and 4 in., set caliper 
at 3-7/32 in.* and so on). 




Clamp micrometer In a vise and use a 
hacksaw to cut out middle aection, When 
assembling, align anvil and spindle accu- 
rately as If frame sill) connected them. 

Apply the same pressure on all 
readings to insure accuracy. Using 
a larger caliper increases the range 
of the micrometer. However* accu- 
racy will be no bettor than the 
finest unit on the micrometer gauge. 

— John F* Dryer 
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Interstate 

stiffness? 



Tilt-Wheel to the rescue I 



Mile after mile and hour after hour, 
the highway stretches out. Mile after 
mile and hour after hour, your 
arms stretch out. Stiff. Tired. Achy. 

Tit-Wheel Steering can help you unbend 
and unwind. First of all. Tilt- Wheel 
moves up out of the way to help make 
getting in and out easier. Then you 
simply select the most comfortable 
position, because it adjusts to drivers 
of various shapes and sizes. 




And you can change the position 
of the wheel while you drive, as often as 
you like, to make long trips more relaxing. 

Some GM cars offer Tilt & Telescope 
Steering. With it, you can move the wheel 
toward you or away from you, as well as 
up and down, for even greater comfort 
Tilt- Wheel Steering is available on all 
American- built General Motors cars, 
light-duty trucks and vans. Ask your GM 
dealer for a demonstration. 



Saginaw Steering Gear Division * General Motors Corporation 
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HOMEOWNERS’ CLINK 

QUESTIONS ANSWERED 



Too much baseboard heat? 

Our home in hr a ted by electric be ixr- 
board units. This winter there 
seemed to be too many units in the 
house* Aside from using ti goad deal 
Of energy, they restrict the placement 
of furniture and drupes. Do you have 
any suggestions to alterations l 
can make now so we won't have the 
same problem next winter? — - E.F ., 

S un ide , ±V. S'. 

Those strip heaters can be short- 
ened, However; if controlled by a 
thermostat, either on the wall or on 
the units themselves, a shorter strip 
will have to operate longer to heat 
your room— and there goes your en- 
ergy Having, (>n the other hand, 
shortening the strip heaters will in- 
crease your furniture placement 
possibilities. 

Last resort 

The cedar-shingled (four sides) hip 
roof of our house has a leak at the 
southeast hip line when the wind 
blows from the southwest* The roof 
has 16-in, prefabricated cedar shin- 
gles applied in what is called the Bos- 
ton ridge method (alternating 
courses lapped )* The slope is 4 in 12. 
To combat the leak, m.'p have done the 
fnl low ( J iff to t h e s nut h c ij tit h ip « h i n - 

gles: 

1. Removed them and changed 
their shingle exposure, 

2. Removed and added roofing 

felt. 

3. Removed and snugly Jilted the 
hip shingles „ 

After all that, the roof still leaks „ 
Tm beginning to think my pitch is too 
low, but / don't know how to resolve 
this . The ceiling is Jinished with red - 
wood and has ff in, of insulation in 
the 2x8 -in. framing. As / Irani the 
roof to breathe , / don't want to switch 
to an asphalt roof — Roy L. Ellison, 
Cleveland, Okla , 

I believe you should have stopped 
blaming the ridge shingles after you 
added roofing felt and it still leaked. 
Roof leaks are extremely difficult to 
locate if the underside isn’t exposed. 
Water can penetrate in an area LO 
feet away from the interior drip just 
by following the framing members 
to either a tow spot or until it meets 
an obstruction (a nail he ad or other 
framing member}. It seems as if you 
have a leak somewhere else in your 
roof, 

I suggest that you remove some of 
your redwood, possibly 3 ft. above 



where the leak appears to be, then 
took for telltale stains. Follow these 
stains until you come to the errant 
shingle. You can make the repair 
from the roof, 

A well-installed cedar-shingled 
roof should last a long time. Don’t 
allow leaves, pine needlea or other 
wind-blown debris to accumulate. 
Incidentally, the Federal Housing 
Administration recommends a max- 
imum exposure of 4Va in. on roof 
pitches, of 4 in 1 2 and Sin 12 in, 

Fireplace smokes tip room 

Dow ran a handyman install an Wilt- 
s’ ide fre th-airs u pply to h re tire pi ace ? 




1 have a totally electric home with 
each room individually heated. Since 
1 don't have ductwork to get air, 
smoke rolls back into the room . — 
Patrick L. Murph y. Clarendon Hills, 
III 

Ductwork is not the answer, Pat- 
rick, Steam, hot-water and radiant 
heating systems don’t have ducts, 
either. Your mason didn't know that 



Do you flairs a .frame rna/fT/eflartce or repair prob- 
lem? Send it to Homeowner's Clinic, Popular 
MBChsniCS. 224 West 57 tb 51 . Hew York. N.Y. 
f0Oi£. Letters cannot be an$\*roroa rndwduaPy, Oltt 
problems of wide interest wtSS be discussed in tws 
cok/mn. Far mare frame reparf tmip, get PM's Home 
Care GwtJe. J4.0S postpaid- Send order is) tQ PM. 
Dept. HCG. Box t Qj 4, New York, N.Y. IQOtQ. 



the ti rep! ace opening has a direct ra- 
tio to the si&e of the room. From the 
photo you sent* yours looks quite 
high. The smoke is hitting the lintel 
on its rise. Although part goes up 
the flue, an annoying amount comes 
into the room. A simple deflector or 
fairing can be fashioned from 12-in. 
aluminum flashing. Bend over the 
front edge of the deflector for rigidi- 
ty (see sketch). A 2x4 and the front 
edge of your workbench are all the 
bonding gear you'll need. A mallet 
will do tine in smoothing out the 
front edge once the bend is 
started. 

Cut the flashing about 6 in, longer 
than the opening. After the deflec- 
tor is formed, cut off 3 in, from both 
ends, leaving tabs for screwing into 
the firebrick. The metal doesn’t 
have to fit tightly to the smoke 
chamber. After fastening, paint the 
flashing flat black, If fresh air is re- 
quired, open a window (slightly) on a 
side of the room opposite the prevail- 
ing wind, 

Shower-faucet leak 

Mg shower hot-water faucet has a 
icon? attd leaking nonreplaceable 
seat located behind a tile wall, fs 
there a kit to tttp and thread a new 
seat into this type valve i maybe using 
an epoxy cement ? — J. W. Binmck, 
Sta ten I stan d. N . Y. 

If you’re sure there is no spot in 
the center of your valve for an Allen 
wrench, you do have a nonreplaee- 
able seat [this is rare nowadays). Be- 
fore you have the valve replaced, 
purchase an inexpensive valve-seat 
dressing tool at your hardware 
store. 

Don't apply too much pressure 
while rotating the stem. Try a little 
at a time, flushing the seat clean 
prior to testing. Worn seats are most 
often caused by overworn washers, 
so make certain alt your washers are 
in good condition. PM 
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i mg noimfi av. per cigarette by ETC methnd 


Warning - The Surgeon General Has Deiermined 


^Introducing 

(j 7\ • /? - r 


That Cigarette Smoking Is Dangerous loVour Health. 

' ; JfrV., -4 

>;k BlSte <$»• ; *• : 
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LOW TAR • ENRICHED TOBACCO 






PM WORKBENCH 

FM EXAMINES PRODUCTS & SERVICES 



Snap-on disc sanding 

Tough, laminated nylon-backed 
abrasive discs don’t snag or tear like 
conventional paper discs. They’re 
great for when you’re doing body- 
work on your car. Use them to grind 
metal or to sand fiberglass and 
paint. Clean them with a wire brush. 
The patented snap-on holder him no 




Holder shank chucks Into a %-ln. drill, 



center screw to mar the work sur- 
face. The kit contains a 3-in.-dia. 
holder and six discs that come in 
coarse, medium and fine grits. You 
can purchase it for S4.99 from Merit 
Abrasive Products Inc., 201 West 
Manville. Compton, Calif, 90221 
— H.W. 

Lightweight, long-la sting tape 

This 25-foot tape measure has two 
noteworthy features. When the slide 
lock is pressed into the locking posi- 
tion, it holds the tape blade precisely 
where you want it — there’s no 
chance that it will pull back slightly 
into the case as it locks. Second, the 







Hu he features positive lock, durable case. 



Cycolac plastic case resists high im- 
pact. The maker claims it will not 
wear, break nr chip under any condi- 
tions, It’s available for $9,70 from 
the Evans Rule Co., North Charles- 
ton. S.C. 29411. — J.P. 

Spare your thumbs 

This Thumb-saver tool lives up to its 
name — especially when you work 
with brads as small as Vt in. It will 
also hold up to lOd nails. A clamp 
holds the nail firmly, away from fin- 
gers as you start hammering. Once 
the nail is started, press side of 




Use Thumb-saver 
J ' *'• when nailing In fight, 

i M : ■' hard-to-reach spots. 
J Ideal for model 

building, picture- 
frame assembly and 
delicate repair work 
in home and shop. 

clamp to remove the tool from the 
nail. Then finish hammering. 
Thumb-saver is priced at $L9o from 
the Bpstik Consumer Div„ USM 
Corp*, 4403 Pottsville Pike, Reading. 
Pa. 19605, — ff,W\ 

Carve a chain from wood 

Ever wonder how some whittlera 
come up with intricate, interwoven 
carvings? Send for this kit and learn 
some of their secrets — and you end 
up with an interesting conversation 
piece. 

The kit consists of a precut block 
of wood and a small saw to get you 
started — you supply the knife. After 
you’ve mastered the technique, try 
it out on some of your own designs, 
ft’s $8 postpaid from Log-Chain, Box 
668, Burleson, Tex. 76628— J.P. 




Score cutout lines with razor-sharp knife at 
outset to prevent splitting at ends. 




Use small saw suppl fed with kit to separate 
links, Ihen use knife to clear out waste. 



Carbide saw-blade shield 

Circular-saw blades, when they're 
not in use, can be easily damaged by 
careless handling, and expensive 
carbide-tipped blades are especially 
susceptible to broken or chipped 
teeth. However, now you can pro- 




Cover stretches to slip over blade teeth. 



tect your blades with a PVC shield 
made by the Allen Co., 8417 Little 
Rd., Bloomington, Minn. 55437, 
Stock sixes range from 6 to 20- 
in, dia„ at prices from Sl.OO to $2,30 
each. Quantity discounts are avail- 
able,—^.^. 



a you've corns across a new product with 
soma spec/flf fes/vres, is! us know adout it, 
Write (o PlW Workbench, Popular MecAaoiici, 
224 Wail 57 th St.. New fork. N.Y. 10019 
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It comes dressed in special 
3aint, a sleek teardrop tank, 
lashy megapht >ne pipes, and lots 
)f chrome. AH the markings of 
i bigger beast. 

And like its big bn others, it’s 
idden in a more natural, laid- 
Kick positionAVith alow-riding 
stepped seat. And handlebars 
hat reach back for u >u instead 
if the < )ther way around. 

But our XS400 has more than 
he pn rfile. ft has the power. 

In fact. Cycle Guide magazine 
bund that its the fastest accel- 
erating four- stroke 400 you can 
)uy. And one of the best handling 
not* nrvdes anywhere. 



t )r, as they put it, "the t mly 
limit to how much fun you have 
is how much lean angle you like] 1 
I low did all this come ab< >ut? 
Engineering, 

F< w example, the suspension 
sy stem n< >t only gives you big 
bike steadiness, but it can be fine 
tuned for any rider, any riding 
style. 

And the carburetors automati- 
cally adjust to engine It >ad. So 
there’s a lot t if pt rwer, but n< it a lot 
of temperment 

Plus there are features like 
an overhead cam, electric starting. 
6-speed transmission, self-cancel- 
ling turn signals, disc brakes, and 



a i ) plete i i ist in i i lent? iti t n 
angled txick ft >r easier reading. 
There s even an economy 
nif ideL the XS4< H >-2F, for tin >se 
of you on a little titter budget. 

It has wire wheels instead < if cast 
alloy; slightly less chrome, a kick 
starter, drum brakes. And itc« imes 
in one color instead of two. In all 
other respects, it's identical to 
< )ur regular model. 

Uiiich means it does a whe ile 
lot more than look like a bigger 
bike. 

It acts like one. 

YAMAHA 

It hen you know how (Iwv re fnnlt. 









Take It 
...easy 




Sim ply Iulus and shoor with a Ynshiea FR 
Si. ■ : it? ■■ l .1 n i . ! ■ ; Its f hat easy 

I i:. -■ compact SLR’s are tolally elec 

rrnrui making 35mm photography tun and 

foolproof 

And the Y ishica FRt FR-I and FR-t! an? so 
iff ■ ib]e you can begin building a complete 
system w :u. Yashteaand Zeiss lenses, plus more 
than 200 accessories. 

Free and easy 

Buy a new Yashica FR Senes camera and get 
a Free '’35mm World” photography course 1 
Ask your camera dealer for details. 

a U* * a 




YASHICA 



Vurihk i hi' 4LI Sflttf ISl P&TdnMit N .1 1l7(*Vd 
l-K i»,- Ikelist-d LradtmEiAlk '■! C i-d Mji^nt'Tn > 1m 





GUNK 



KADIA1 

Churls’; 



tfRINCK 
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HINTS 

FROM READERS 



Venetian-blind garden markers 

You can cut dozens of garden 
markers from u discarded Vene- 
tian blind. The aluminum slats 
hold up for many seasons, The 
1-in. stats make good markers for 
pot plants ,— Jim Quinn 




Tin snips easily cut thln-gauge alumi- 
num- It's usually possible to cut through 
two thicknesses at once. 




Felt-tipped Indelible pen label markers, 
or slip empty seed packets over them. 
Spray-paint if desired. 



Carpet conservation 




You can double the life of stair- 
way carpeting by turning the sec- 
tion's front edge to the hack after 
it wears . — Jorma Hyypia 
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Smooth sailing. 





Introducing 
Monro-Magnum * 

AH pickups, 4x4s or vans 
sail through the air with the 
greatest of ease. This ad is 
about Monro-Magnum 
and the way your 



vehicle behaves when you've 
got your wheels firmly planted 
on good or terra firma. 

Simpfy speaking, the new 
Monro-Magnum is a huge 
shock. It's almost twice as big 
as the one-inch shocks that 
are standard on most vans, 
4x4s and pickups. This gives 
us room to give the Magnum a 
bigger bore, bigger piston and 
nearly two times more oil 
capacity. And that gives you a 
firmer, more stable ride. 

We're putting our 
money where 
our mouth is. 

We're so sure, either on or off 
road, no standard 
shock will ride as 
well as Monro- 



Magnum, we're backing them 
with thisspecial offer; l, lf in 
60 days you don't agree four 
Monro-Magnums give you the 
best ride you’ve ever had, 
Monroe will replace them, no 
charge, with any comparably- 
priced shocks." Offer extended 
to October 31 1 1979. See you r 
Monroe denier for detai is 



If all this sounds great to you, 
truck on over to your Monroe 
dealer. And 
happy 
landings. 



DETROIT 
LISTENING POST 




Volkswagen Rabbi! pickup truck will be on a longer wheelbase than the hatchback models. 



VWs Rabbit- based front-drive pick- 
up truck, slated for spring produc- 
tion startup at the Westmoreland* 
Pa,, plant and midsummer introduc- 
tion, will likely not become available 
until fall. Engineering and compo- 
nent supply problems have caused 
the delay. VW will probably debut 
the mini-truck in September as a 
1980 model. 

Pet peeves 

We all have our particular pet 
peeves about cars. You know, those 
dumb design mistakes the automak- 
ers never seem to correct — the ones 
that drive us all crazy, Here is just a 
sampling Of mine: 

■ Car doors that won't stay open in 
the slightest breeze or on the tiniest 
grade. Bruised legs are very often 
the result. 

■ Rear-view mirrors without a day; 
night feature. They make you buy 
an " interior convenience package" 
to get the reversible mirror. 

■ Nonadjustable steering columns 
that are mounted at some ridiculous 
angle, or so high you have to roach 
up for the wheel like you did as a kid 
in your daddy's car. 

■ Nonadjust able seatbacks de- 

signed on an angle that some prod- 
uct planner's mother thought was 
'‘comfy," 

li Ashtrays so small they hold only 
one ash, or so tight they a pring open 
with a jolt and dump ashes on the 
Hour, or conveniently located right 
i in front of your floor-mounted shift 
lever, 

■ Gloveboxes too small to hold more 
than one glove. 

■ Seat belts and harnesses that 
lock up and can’t be further ex- 
tended until they’re completely re- 
tracted again — or that bind and re- 
sist being retracted at all. 



■ No handy places to put your cof- 
fee cup, sunglasses, to 11- booth 
change and all that other stuff that 
clutters up your car. 

What are your pet peeves? Let us 
know. .Maybe if we all complain loud 
enough and long enough, some of 
them might get changed. 

Federai bumpers near useless 

William H addon's Insurance Insti- 
tute for Highway Safety (IIHS), af- 
ter bashing nine new cars into poles* 
angled barriers and even each other 
at 5 and 10 mph, has concluded that 
today's mandated 5 -mph bumper 
systems aren’t much better in real- 
lift 1 impact situations than were '74 
model designs. Estimated damage 
from the front angled harrier shunts 
at 5 mph, for instance, ranged from a 
high of $366 for a Chevy Malibu to a 
low of $14 for a Ford Mustang — and 
in most cases the major share of re- 
pair costs went into the bumper sys- 
tem itself. 

The conclusion was that much 
tougher standards are necessary — 
in spite of the obvious high cost and 
weight penalties that bigger batter- 
ing rams would bring, NHTSA chief 
Joan Claybruuk countered that ex- 
isting standards for 1980 models 
greatly reduce allowable damage to 
the bumpers themselves and will re- 
sult in a major reduction in real-life 
repair costs. We'll see. 

Chryslers 'Ten Commandments’ 

Chrysler Corp. is offering some sage 
advice on getting your car serviced. 
Some lemons are created by their 
owners through lack of attention, 
and Chrysler’s Ten Commandments 
of Auto Repair point out how best to 
deal with your service department 
and prevent that new peach from 
turning sour. Roiled down, and skip- 



ping the Biblical-style language, 
they go like this: 

S . Preventive maintenance: Read 
your owners manual and do what it 
says when it says. 

2 . Plan you r a ppo in tme ntti m es : l f 
possible, avoid Mondays and Fri- 
days, when service departments are 
jammed and working under greater 
pressure, 

3. Prepare for the appointment: 
Have warranty book and past ser- 
vice log or records with you. 

4. Prepare a list: No service writer 
can remember every conversation. 
Give him a written list of what you 
want done and be sure that you in- 
clude any special instructions or 
circumstances. 

5. Be specific: Don’t say “Do what 
needs to be done,' 1 Leave the car 
with an estimated cost of mutually 
agreed -on items to be accom- 
plished. 

ff. Be reasonable: Don't expect 
long lists of items to be done in one 
day. Leave the ear longer or bring it 
back for some of the lower- priority 
problems. 

7. Don’t leave pets or kids with the 
ear: Sounds ridiculous* but people do 
it. 

Don't expect to watch; Techni- 
cians don’t need the pressure and 
distraction of someone looking over 
their shoulders, and insurance rules 
usually forbid it anyway. 

y. Make complaints promptly; 
Check repairs and report any dissat- 
isfaction immediately* not weeks 
later. Make another appointment if 
necessary. 

10 . Be an appreciative customer: 
Good service is hard to find. When 
things arc done fight, say so , , , and 
reward that shop with repeat busi- 
ness and recommendations to your 
friends. 

And I'll add, -Good luck!" m 




WITZENBURG 
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Still looking for low'tar'with taste? 



Feel the refreshing coolness of 

KQDL SUPER LIGHTS 




Discover the special kind 
of coolness that could 
only come from KQDL. 
No other low "tar" 
delivers such 
refreshing taste 



SUPER 

LIGHTS 









KINGS 



£>NGS 



LOttGS 



America's 
most refreshing 
low'tar'cigarette. 

mg.'tann both sizes. 



9 mg. "Itf 1 ', 0 ,fl mg. nicoiine sv, pgr cigaretig by FTC method. 



Warning. The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous loYoor Health 
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These three Case Sharks are con- 
sidered by experts to be among the 
finest hckblade knives made any- 
where — at any price. 

More than 150 hand operations go 
into the making of each knife For 



quality you can see and feet, brass 
liners and bolsters give them greater 
strength. For a lifetime of hard use. 

Case Sharks can ^SStKS^ 
handle any job you i Cfa j 
can put to a knife. 

T h". 1 “WtfldVi tirk-M nrl.-r y 
v, m t— * GaHit C" |u .i i'A :4 ! i>i 




VAnf^mper 

over 6' of 

heddroom, 
tots of storage. 



Station Wagons 

3 great models. 
Seat 4 to 7 



And ad I Santanas 
are available 
with a trailer-tow 
package! See all 
Santanas great 
features now at 
your Santana 
Dealer, 






eyfLFFTwax> 



For more wilofmalion write: Fleetwood — Sanlana ■ Depl. L49.RQ. Bo* ?$39. Riverside, CA 92523 



Make your own 
steel bearings 
from a rod- 
coupling nut 




Steel bearing made from rod-coupling nut 
will oullfiat several wooden bearings. 




To make bearing, inside threads of cou- 
pling nut must be removed by drilling. 




Bearing may be used with unthreaded rod 
on pulley setup, or on shank of bolt. 



A n inexpensive steel bearing for 
pressing into wood can easily 
be made in the shop. For instance, if 
you should need a bearing, 

take a %-in. rod coupling nut and 
drill out the threads with a %-i n. 
drill. You will find that the nut will 
slide on the shank of a H-in. bolt or 
on %-in. rod* making a good fitting 
bearing. To fit the bearing into 
wood, drill a %-in. hole to allow a 
press fit for the %-in, nut. 

The same method, using appropri- 
ately siaed nuts and drills, can be 
followed to make steel bearings in a 
wide variety of sizes. 

— Jim // ci rria 
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Looking for a chance to get ahead? Then start 
thinking about the Air Force 

For the high school graduate, the Air Force offers 
technical schooling. In modern, up-to-date skills. Intensive 
on-the-job training An education, too. A chance to earn an 
associate degree through the Community College of the Air 
Force. And while you learn, you earn a good salary 
Headed for college? Air Force RQTC can help you 
through. Full-tuition scholarships and $100 a month tax 
free. Flying lessons for qualif ied students. Or there's the Air 
Force Academy Its a college education second to none 
. For college graduates, there's Air Force Officer Train- 
ing School to get you started Then on to hone the skills 
you've learned, and work beside professionals in the Air 
Force. 

Air Force Reserve is a unique opportunity Stay at 
home. Serve part time. Earn an extra monthly paycheck 
and learn valuable skills 

Check out all the opportunities in the Air Force Talk 
to your Air Force Recruiter. Mail in the attached card Or 
call toil free BOO- 523 -5000 (PA: 800-362- 5696 1 Do it today. 

Spread your wings. 



CAR CUN 1C 

SOLUTONS 
FOR MECHANICAL 
HEADACHES 
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MORT SCHULTZ 




Double-time overtime 

/ was interested in an item you pub- 
lished recently (Car Clinic* Qri, ' 78 ) 
abou f using GM Carbon Solvent to 
alleviate hard-start problems when 
a?t engine is warm* Nobody here has 
heard of the st uff, including two GM 
dealers and a hardware store. Could 
your imagination be working over- 
time? ^Stephen Hoye , PawtitcArfC 
R,L 

Sure— I even dreamed up a GM 
part number; 1050002, 

Shook to the roots 

The steering wheel of my 19 7k BMW 
320i vibrates when I drive between 55 
and 81 mph. The tires have been bal- 
anced five times (Pve had the ear two 
months). The dealer originally 
blamed the tire a — the tire dealer 
blame* the car's suspension. Now, 
the dealer admits that I'm }nxt one of 
thousands of 320 i owners who have 
the problem , and that there's nothing 
he can do about it, 

I've talked with several other BMW 
S20i nt*rwi?r$, who confirm that their 
cars have the same vibration. The 
only difference between them and me 
is that they have accepted the an- 
noy&nce. I can't. Why n'auw'f / told 
about this trouble before I bought the 
ear? — Linda L. Smith, D.D.S., At- 
lanta 

Only the dealer can answer this 
Question but BMW knows of owners' 
complaints about excessive steer- 
ing wheel feedback, BMW cites the 
tendency of high-performance, 
steel-belted tires to oscillate. Sensi- 
tive and precise steer in# ay ate ms 
don't mask these vibrations as in 
other cars, BMW says that Hunter 
and Auto-Dynamics equipment, 
specifically, can measure force vari- 
ations in a tire and tread can be 
ground slightly to balance it. 

That's the story. Dr, Smith, If you 
feel like telling your story to some- 
one in authority, cull the National 
Highway Traffic Safety Administra- 
tion Hotline (800-424-9393). This 
agency deals with car safety prob- 
lems rather than matters of cus- 



tomer satisfaction* but you niay still 
want to report your experience. 

Hardly digestible 

Why has my 1975 Ford Pinto Squire 
station wagon (VS engine) devoured 
four electronic-ignition control mod- 
ules in 60,000 miles? Ai $60 a crack, / 
cau'f afford to keep buying modules 
and gas for this monster. Help ! — 
William J. LaValle Jr„ West Monroe „ 
La. 

You may be having trouble be- 
cause you’re getting the wrong part. 
The electronic-ignition control mod- 
ule that’s made for 1974. 1976 and 
1977 models cannot be used on your 
car. While this module will fit into 
the '75 Pinto* it will burn out prema- 
turely because of a difference in the 
wiring. 

The correct module for your Pinto 
should have the number DsAiR- 
12A199 stamped on the face of the 
module. Modules for other years 
have the same number except for 
the second digit. Thus, the module 
for a 1974 model has part No. D4AE- 
12A199* the module for the 1976 
model has part No, DffAE-12A199 
and the module for a 1977 model has 



part No. D7AE-12AI99. You can see 
how easily a mixup can occur. 

However, if you have been install- 
ing the correct module for your Pin- 
to, check for corroded and dirty ter- 
minals in the primary circuit, loos- 
ened primary-circuit connections or 
a malfunction in the resistance -wire 
circuit as the cause of your replace- 
ment problem. 

Oil guzzler 

The &54-cu<-in, engine of my 1976 
Chevrolet truck uses two quarts of oil 
in 500 miles. The vehicle has been 
driven 16,000 mites, and the problem 
has been with me si net the 7000-mile 
mark icub reached. I spent $92 to 
have Teflon spring-loaded valve 
guide seals installed, but this hasn't 
helped. My dealer says nothing else 
can be done. Are treo per 500 

miles Chevy's standard for this en- 
gine? —Jack Turner, Opelika , Ahr, 
The 454 seems to consu me more oi I 
than other engines, but the stan- 
dard, as you call it, is a quart in 800 
to 1000 miles. Your dealer was on 
the right track when he installed 
Teflon seals, because the heat that's 
generated by the 454 engine causes 
the original rubber valveguide seals 
to harden and crack. 

The superior Teflon seals with- 
stand heat. However, if the dealer 
didn't check valve guides for dam- 
age when he replaced the seals* he 
may have left the cause of the prob- 
lem in the engine. Furthermore* 
there is always a chance that at 
least one of the new seals was in- 
stalled incorrectly. 

In other words, Jack* the engine 
should be disassembled again to 
check on these possibilities. If every- 
thing appears to be okay, make a 



( flfeaa e turn to psgv 7Q) 



With 

finesse 



CAR CASE 




1/4 TURN 

CP LUG WITH 
CASKET 



If you don't have a torque 
wrench, use the following recom- 
mendations for lightening sparkplugs wilh 
a standard wrench: 

1 Install new plugs by hand until Ihey 
are finger-tight. 

2. Tighten plugs lhal have gaskets V* 
turn. 

3. Tighten laperad-soal plugs (no gaskets} 

1/16 lurn. 

These recommendations assure that sparkplugs 
will make a gas-light seal and lhal they 
will be easy lo remove from the cylinder 
head during your next lune-up. 




1/16 T(J Ft 
(TAP£R£ 

PLUG) 



FINGER 

TIGHT 



SPARKPLUG TIGHTENING 
without torque wrench 
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Shell Fire & Ice 



All Season Motor Oil 
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Protect your car's engine in both blistering lie at 
and shivering cold. Ask for the motor oil that's true to its name. 
Shell Fire & Ice 10W-40 Motor Oil. 





CAR CLIMC 

(Continue} from page 68} 



wet-dry compression test to check 
for a broken oil ring in one of the cyl- 
inders. 

The Firestone recall 

Cart you tell me which Firestone tires 
have been recalled ? — John A. Meyer, 
Pioneer , iowa 

1. Five-rib No, 500 steel-belted rn 
dials sold on or after Sept. 1, 1975, 
and manufactured lie fore Jan. 1, 
1977. Tires in this group have DOT 
identification numbers that indicate 
the 35th through 52nd weeks of 1975 
(355 through 525) and all weeks of 
1976 (016 through 526). These three 
numbers are the last three digits of 
the DOT identification number and 
they are molded into the tire side- 
wall. 

The final digit (& or 6} tells the 
year (ISI'S or 1076), and the two dig- 
its preceding it indicate the week of 
that year. 

2, Seven-rib No. 500 steel-belted 
rad ia]s and Firestone TPC tires sold 
on or after Sept, 1, 1975, and manu- 
factured before May 1, 1JJ76. These 
tires have DOT identification num- 
bers ending in 355 through 525 and 
016 through 1 76. The Firestone TPC 1 



tires are sold as original equipment 
on cars made by General Motors. 

Private brands included in the re- 
call, bearing the same identification 
numbers as tires that have the 
Firestone name, are Ward's Grap- 
pkr and Grappler II Steel Radial, 
Shell Steel Radial, National Steel 
Radial, Sciberling RT 7B Steel-Belt 



Radial, Holiday Supreme Steel-Belt 
Radial, LeMans Steel-Belted Ra- 
dial, Atlas Goldenaire II, Caravelle 
Supreme and Caravelle Double 
Steel Radial, K-Mart Radial 40, 
Union Steel Radial, JTW Ferrari Su- 
preme Steel Radial, JTW T Ferrari 
Steel Radial and Zenith Supreme 
Steel Radial. 



A beneficial 
oil shortage 



CAR CA RE 



Electronic ignition notwithstanding, 
distributor breaker points (lots ol 
them) are still wilh us A simple job that 
do-ii-yoursell mechanics perlorm is salting 
these points. However, a common mistake, 
made by mechanics, do-it-yourself and pro- 
fessional alike, is using an oil-covered 
feeler gauge to do the job. ON transferred 
to points causes premature erosion. Fun he r- 
TOfti, oil gives a false drag impression 
that teads lo an inaccurate setting. To be 
sate, gel into I he habit of wiping the 
gauge wilh an alcnhqi- dampened rag. Then 
wipe i he gauge dry with a clean ctolh. 





ClSSo.® 




Purolator introduces 

The HOT ONE 

The oil fitter specialty designed to take aft the 
heat that trader- towing cars, vans, pick-ups, 
RV% 4WDS and Motor Homes can dish out 

Specialty vehicles, those used lor lowing, or rough 
and tumble driving, or and ofi Ihe beaten irack 
can cause normal mote* oil lemperaturesiosoar 
to 250? 300° Of more 

This surging hot rroio r oil can inflict severe damage 
on your ofi filler, often causing the paper Nation 
medium to break down 

That's why Purolator designed the HOT (High Oil 
temperature) ONE oil filter. H provides extra protection 
against siting hot oil, 

Here's how 

- A symbolically reinforced primary liner medium 

* A second 1 00% nonwoven synthetic fiber lor 
additional high temperature stability. 

* A special synthetic rubber heat-resistant gasket 

* Steel end caps and steel center lube 

Take advantage of this new Purolator first Protect 
your specialty vehicle's engine with the HOT ONE 



Purolator. 

When you can’t afford to take a chance. 



Purol.HO' Fillers O'v.i'LT' Inc . B:a \Hw Bmusw.i k Aye 

RehrtdM.N j 
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The Dry Look' pump leaves hair feelin g 
as soft and natural as it looks. 

The Dry Look gives you more than a great look . It leaves your 
hair feeling soft and natural, too — not stiff. The Dry Look 
in pump spray or aerosol — with a formula that's right for 
your hair. Get The Dry Look. , , and don’t be a stiff! 

$ TrwQilleKa Company, 1-976 




Inside job 

My car is a 1971 Plymouth Satellite 
equipped with a VS engine and power 
brake s. The master cylinder has two 
compart merits. In two months’ time, 
the rear compartment of the cylinder 
(the compartment closest to the ft re- 
wall) loses its brake fluid* The front 
compartment stays full. I that 

there is no brake fluid leaking at any 
point in the braking system. This be- 
ing the case, can you tell me where the 
leak is? — H.C . W'Vnpgj, Honolulu, Ha- 
wa ii 

Inside th<? master cylinder, The 
secondary piston O-rinjf or cap in the 
master cylinder is bad, permitting 
vacuum to pull fluid from the rear 
compartment of the cylinder into 
the brake booster, and from there 
into the engine. You can confirm 
this by removing the brake booster- 
tu-engine vacuum hose at the boost- 
er. Twirl a screwdriver inside the 
hose, PH bet that it will come out wet 
with brake fluid, which means the 
master cylinder needs to be either 
overhauled or replaced. 

Quickie 

What causes a pronounced shudder- 



ing in a 1977 Chevrolet Vega xfrthrm 
wagon when the brakes are ap- 
plied f — ('apt. Bruce L. UUman , Mor- 
ga ttfoum, VV, Va. 

An out-uf-round rotor is indi- 
cated. 

Running wild 

The temperature and fuel indicators 
of my 1976 Chrysler Cordoba are go- 
ing wild. Simultaneously, they jump 
to HOT and full from the normal 
reading*. Do yon have any advice for 
me?— Loren L. Pace, Findlay, Ohio 

You bet I do. 1 see the cause as an 
erratic voltage limiter. My advice is 
to remove the instrument cluster 
and connect a voltmeter to the tem- 
perature sending unit, while leaving 
the sending unit wire connected. 
Then turn on the ignition switch. 
The voltmeter needle should fluc- 
tuate, If it doesn't fluctuate, you 
should have the voltage limiter 
replaced. 



GOT A PROBLEM WITH YQUR GAR? 

Just ask WorfflJMijf a. Send youf quesUiM to the Cat 
Clinic, Popular Mechanics, 224 West 57th St. New 
York, i VV, lQ0i9. White tetters cmnoibe answered 
mctividu&tiy, problems that are of genera! interest will 
I be published in the rafuiwr. 



SAFETY AND SERVICE TIPS 

ft Chrysler has announced availability, in 
booklet form, ol technical service bulletins for 
1977 model cars, trucks and imports They 
cost $7.25 apiece Write to Chrysler Service 
and Parts Dlv,, Customer Relations. Box 40, 
Detroit, Mich, 4$£&6, and request publication 
fit -070-71 56 A. TSBs for 1975 and 1976 mod- 
els are also available 

■ Concern over a possible transmission de- 
fect in 1 97Q io 1 970 Ford Motor Co, cars and 
light trucks has prompted readers to ask ques- 
tions. Here are some answers: 

The government is presently investigating 
the possibility that C6 and f M X automatic 
transmissions slip out of park into hcvdrse 
when the engine is left running. Fatalities and 
injuries have been reported. To determine it 
your model has the suspected transmission, 
check the certification label on the door pillar or 
door edge on the driver's side. It your car has 
the letter "X 1 ' or k 'U" under the column TRANS, 
or your truck has the latter "G," watch it. When 
you leave the car, turn off the engine. Set the 
parking brake and shove the transmission lov- 
er firmly into park Never leave the vehicle 
unattended with the engine running. 

■ Jf t he rear axl a h ousing of your 1 975 to 1 978 

AMC model is leaking a bit, relax. The leak is 
probably due to a pinhole in the casting, which 
can be repaired by cleaning and drying the 
leaking area and spreading silicone adhesive 
sealant over the spot. IW 
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Howto 
break ina 

new bike 

by Bill Hampton 



S traddling your brand-new bike, 
you hit the starter. The engine 
comes to life, you click into gear and 
take off. You're anxious to chase 
some road to the horizon. 

But wait! 

How are you going to break in that 
new piece of machinery? Should you 
baby it for the first 1000 miles or run 
it hard right from the start? 

Well, you can play it safe and fol- 
low the recommendations in the 
owner’s manual, But you'll probably 
find little information other than a 
warning not to exceed a certain 
speed or rpm level during the early 
stages. You may even get the im- 
pression that break-in isn’t all that 
critical. But it is. 

During those early miles the parts 
of a new engine get to know one 
another and stresses are relieved. 
The components that benefit most 
from break- in are the pistons, piston 
rings and cylinders. 

To the naked eye the surfaces of 
these parts appear smooth. But, mi- 
croscopically, they're really like 
sandpaper. And until they’ve worn 
off their roughness and developed 
adequate working clearance, they'll 
generate considerable friction, 
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Tachometer is a helpful break-in tool, but 
there's a lot more to consider than rpm. 



In some engines, furthermore, the 
pistons may be a press fit. If they 
expand too much from overwork, the 
pistons can distort and squeeze 
through the than film of oil separat- 
ing them from the cylinder walls. 
Tiny bits of aluminum are turn loose 
from the pistons' high spots and 
lodge themselves on the cylinder 
walls. When that happens it's only a 
matter of time before new pistons 
and cylinder reboring are neces- 
sary. 

So, avoid abusing a new engine 



and allowing it to overheat. Operate 
in an rpm range where the engine is 
neither overrevved nor lugged 
down. Either condition overstresses 
your engine. 

If the owner’s manual advises 
against exceeding 4000 rpm during 
the fi rst 600 miles, you have a guide- 
line. You can, however, exceed cruis- 
ing rpm limits fur brief periods of 
time. An occasional spurt of speed 
above cruising rpm followed by clos- 
ing the throttle and coasting will 
break in that new engine faster and 
more effectively. 

You may use this technique as 
soon as you take delivery of your 
new bike. It will help the pistons 
skim off high spots and allow the pis- 
ton rings to seat before the cylinder 
walls glaze. 

Here’s what you do; As you’re 
cruising along in high gear, every so 
often drop down a gear and acceler- 
ate the hike. Re sure the engine isn’t 
lugging when you “turn up the 
wick,” Keep an eye on the taeh to 
make sure you don’t exceed “red- 
line.” Once you let the rpni run up, 
close the throttle and coast for a few 
seconds. Don't hold it open so that 
[ptesse rum topa^e 209} 




















Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Kings: 1 7 mg' 1 'tar" ' 1.0 m n icoiins- 
100's: 18 mg'iad .1 mgricmint aw.pet cigwana, FTC ftepcn May' 70 








PM LOOKS AT 

SEARS MOTORIZED MITER SAW 



Who needs a power miter saw? Af- 
ter using the gutty little saw 
shown h Pd say eiII woodworkers 
who do a lot of around-the-house- 
improvements that eall for fre- 
quent mitering. But it isalso a dan- 
dy shop tool; you can cut any angle 
up to 47VSP [which means you can 
correct for out-of-square corners). 
Once adjusted, the saw produces 
accurate cuts— and that's what 
good shop toots are all about. If you 
have a table saw T consider adding 
this saw instead of the radial-arm 
model , — Harry Wicks, Home and 
Shop Editor 



SPECIFIC* H0*t5 — Modal 2:373 MotoriiK* Mliar 

Mac* IIB-iaUf., to Hz: B.C.. IMG*.. UL-hitod, 14 tip 
Speed 5500 rpro (no lo*3| . lG-,rr. UkSb. W-m azbor 

54 «. 2\. *n. HWefc n (T. I ?V,* in. I*e* al 
46 *. 

Olhar Bliksa locks at *rry writing Irwi 1g 4?Vt* 

riqhi and \*t. BfcCCnC jiops WmJs whan trqgtr W- 

l«mi. 10Q% ban and nwcfla bsawtga. year 
Prka. 5109.95 at Soartnuliati and llTrougHi dialog Sears. 
A 0* buck and Ob. Saar* Towar. Chicago. III. 60684 





Tp prevent any chance of law moving 
whan In use, mount It on a ** * 1 B a 24-In. 
she* i of plywood. Board la than damped 
securely lo workbench (below). 



OPERATi^G HANDLE 



SA'A ARM 



HEAR GUARD 




■TUfiNTA6L£ 



UN* CORO 




Blade la held on by screw, spring washer 
and an outer blade washer (right). When 
trigger la released (far right), brake In- 
stantly slops the spinning blade. 



Am 
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It took Honda to build a 

rotary lawn mower this advanced. 




All controls within easy 
reach el operator. 



You're looking at the world's most advanced rotary lawn 
mower. 

It's the new Honda HR-21, with the advanced 
safety feature no other major manufacturer currently 
offers: Honda Rato-Slop™ which stops the rotor blade 
within seconds after she handle Sever is released, while 
the engine is still running. 

Of course, this mower comes with a Honda 
engine. The rugged GV-1S0 3kz-hp four-stroke. It has a 
cast-iron cylinder for long life. And its not only a tough 
power plant, it's also a quiet one. 

For quick, sure starts the Honda rotary lawn 
mower features Honda's Automatic Decompression 
easy-start system. And the operating controls are on the 
handle, within easy reach. 

The HR -21 is a dynamic performer on the lawn. It 
has powerful suction, aided by a one-piece cast- 
aluminum deck and carbon -steel blade. 

Cutting height is adjustable from 1 U to 3 r " in 
half- inch increments. 

And its slim rear- bag design makes it maneu- 
verable when you get to walls and shrubs. The bag is 
easy to attach and remove. 

On selected models, low -maintenance Capac- 
itor Discharge ignition is available. Self-propelling 
models are also available. 

Along with all its advanced engineering, this 
Honda offers something else to discerning consumers: 
Honda quality of manufacturing. 

Come see how beautifully this lawn mower is 
made at your nearest Honda lawn mower dealer — 
you'll find him listed in the Yellow Pages. If not, call 
toll-free: {BOO) 648-5311 and ask for Operator 99, 

Honda also makes tillers that are ideal for 
home garden jobs. 

Foi saleiy and optimum pH&jformanco. rood ihe owner's 
manual before operating the unit. © l&'T'S 1 Amej-jcan 
Honda Motor Co,, Inc, 

Bo 1 l-baarlng-supparted 
crankshaft on 
flywheel Bide. 

Replaceable valve guides.. 

Honda's law-maintenance 
Capacitor Discharge ignition 

<PXA, SKA models). 



Spark plug guard and 
protective cap, ^ 



flu Bt- proof wheels .. 
with rubber tires. 



Trochoid oil pump provides 

even lubrication, 

even do hillsides up to 20. 



Side guard plate helps black 
discharge under deck. 



Exclusive 
Honda Role-Stop."* 

When handle Sever 
is released, rotor blade 
slops within a few seconds. 



When bag is removed, discharge 
door shuts automatically 
So keep out hands and feet. 



All control wires sealed. 



Three-way versatility: 

1 } Bag in place far grass 
catching; 3 ) Grass dispersal 
with optional side-discharge 
a U a c kmcnt r and 31 Mulching. 



Large, lightweight solely shield. 

Sturdy transmission (sell-propelled 
models) it well-protected 
Irom dust for longer life. 



Hear wheel drive (self-propelled 
models) for belter traction. 



HONDA 

MOWERS 






iMiumrcD CtaMDiaM wh m . ep ;< k:ciqi c*Lvt.tn pi-, f co.wirs 




Follow the Canadian Superstar. 






Two electronic kits 
to make your home secure 




The Healhkll Informer has two built-in relays. One is to be used lor a lamp and the other 
triggers an outboard alarm. First the light Is turned on, then the alarm goes otf. A delay 
time may be changed by altering the value ot a capacitor.. 

Delta Electronic's motion detector (right) is an unobtrusive box. You can set Jt to trigger its 
own built' In alarm, or you can connect your Own alarm lo the interior relay. The front of the 
case has a round cutout tor the lens atop the integrated circuit 



Ultrasonics and light 
detection are two motion- 
sensing methods used in 
these easy-to-assemble kits. 



by Neil L Shapiro 

ELECTRONICS EDITOR 

I f you are interested in home secu- 
rity— and who isn't — there are 
two new kits available which will 
help protect your home against an 
intruder. 

Delta Electronics (Box 2, Ames- 
bury, Maas, 01913) has a motion de- 
tector kit that retails for $24.50, and 
Heath kit (Benton Harbor , Mich. 
49022) has a different type of intru- 
sion alarm kit for $49-95- Both kits 
are excellent buys. Each one, how- 
ever, depends on entirely different 
areas of electronic technology, Be- 



cause of this, one or the other will 
likely prove better for you. 

Delta Electronics uses a new form 
of integrated circuit (encapsulated, 
microscopic circuitry commonly 
called a "chip”). This chip (so new 
that as yet it has no official part 
number) has a transparent body 
with a lens attached. The lens pro- 
trudes through an opening in the 
unit and the chip will detect light- 
level changes as small as per- 

Detla Electronics em- 
ploys a clear-packaged, 
Integrated circuit. Un- 
usual In appearance, It 
la an advance In solid- 
stale technology because 
It combines digital and 
linear circuitry in one 
package. If la sensitive 
to tight change as email 
as sS percent- 



er nt. It requires no separate light 
source and can detect motion-in- 
duced changes in light completely 
unnoticeable to the human eye. It 
can be used from exceedingly low 
light levels (.1 candlepower) up to 
bright levels (100 candle power). 

When the special chip detects any 
change in light intensity, a whoop- 
ing built-in alarm is set off. There is 
also a relay output so that other de- 
vices (lights, bells) may be used. 

Heath kit uses a different ap- 
proach to achieve motion detection 
in the kit they have named The In- 
former. The Informer uses two ul- 
trasonic transducers which trans- 
mit and receive ultrasonic RF (Ra- 
dio Frequency) signals. 

While one transducer is transmit- 
ting, the other is receiving the sig- 
nal and monitoring it for any change 
in amplitude, which would be caused 
(Please nunn rc pegs 740 ) 
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THE SHALER CO. 



Waupun, tViMDritir) 53953 



111 t'.l WsiflTi'it ?a«'hajUH|j LVi, 

Ltd, - Scujbuiouth, Out -imp 



Send lor ytrur nr* rapj Of 
HISLONE LOBE TFPS K 

pi pi”, i»r infi.'hnjLiini ihd Ulj! 
pilitnl far bn'itff pwcterm- 
inti? and cir* «F fnimfs, 
Send -I 1 * K fi '-'h *- 1 f iddn- -.-^d r 
stam[>fd rnvrlopf In Tin' 
Shilrt Company for ?<Mir 



HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINEOIL? 



I HT tiHHlinilDf* 11 ^. 

' KimuLQI FUJI ip 

iiUft sa j*£L- 



mn 



NET 



ONE 



tf |t'f thr^e thousand mil« «om 

60 days, c mains* dJtptrli tfU you 

your oil tias used up Ils addUivei and 
your engine is probably stiff] rig to cob 
Sect turn and ^arrlab, 

Tbal itirarn It's time for a RISLONE 
ElnSinr Treatment. Time lor adding R1S- 
LONE la clean out deposits before they 
start problems such as noisy valves, lost 
Compresadcm and power, oil burning dU* 
to stuck rings, overheating caused by Ire- 
StHcted oil flow, 

RlSLONB llfttf the engine, not the Oil. 
Try a 4 U art with your next oil change ! 
And remember, it saves you the eo*t of 
a si wart of oil. 



MAKE YOUR HOME SECURE 

(Continued from page 74Q) 

by an object moving and affecting 
how the ultrasonic waves echo 
around the room. 

If the transducers detect any 
movement, The Informer triggers 
two relays. The first one goes off im- 
mediately and turns on a lamp. Af- 
ter a short delay, the second relay 
switches on an alarm, 

Trying them out 

Delta Electronics’ unit, the pro- 
verbial black box, has two switches. 
One controls on/off] the other selects 
the "audible'’ or “remote" modes. 
There are two jacks, one for charg- 
ing interna] Nicad batteries, the 
other for connection to the inside re- 
lay. 3 f you want to use the built-in 




Heaitikll'B ulirasonlc motion d elector, The 
Informer, matqueradea as a book to hide 
among leas watchful volumes. 11 uses two 
transducers that send and receive signals 
through front- panel cutouts In order to 
sense motion within the room. 




Delta Electronics' motion detector Is a 
blank, black bos — but with a powerful, 
' whooping voice. It usee very advanced 
circuitry to detect tiny change* In the room 
lighting, changee which are caused by ob- 
jects moving across he field of view. 



alarm, the switch is set to the audi- 
ble position. Changing to remote will 
run an outside alarm, of your own 
devising, from the internal relay. 
The cycle continues for 12 seconds. 

Heath kit’s Informer is all dolled 
up in an undercover disguise— be- 
tween the covers of a phony book. 
The back of the unit has two 
switched outlets, one for an alarm, 
the other for a lamp. The lamp goes 
on first, then (after a user-set pause 
of 10 to 50 seconds) the alarm 
sounds. There is also a sensitivity 
control and a switch that resets the 
alarm after a half-minute or will let 
it go on indefinitely. 

Both units had very good sensitiv- 
ity, No matter how I tried, I was un- 
able to sneak past either one- 1 did, 
however* discover some significant 
differences between the units. 

Delta's light-sensitive unit was at 
a disadvantage in my living room, 
which has a large bay window. Car 
headlights would occasionally set it 
off. However, it worked fine in the 
dining room and there would be no 
such trouble in any other room with- 
out a large, street-facing window. 

I am a fanatical book collector. 
The Heath kit Tnformer was sand- 
wiched between a three-volume set 
of Lord of the Rinfftt and a thick, mo- 
rocco 1 eatho r- bo u n d Canterbury 
Tales. Once I hid the a.c. cord, it was 
as good as invisible. Of course, a 
fine- appearing Volume, such as The 
Informer, would be quite conspic- 
uous in some places. You can slide it 
out of its book-style cover, but it's a 
fairly large unit. 

The Informer’s delay circuit is 
nice; it gives you time to switch the 
thing off before the alarm sounds. 
There is also the convenience of two 
outlets. 

When you choose a unit, keep in 
mind the area it will protect. 

Assembling the kits 

Both these kits are two-evening 
projects. Neither should be your 
very first try at soldering, but even 
minimal] experience will let you 
breeze through assembly. The in- 
structions are easily followed and 
should assure first-time success. 

Both companies supply silk- 
screened PC boards. Actual compo- 
nents and parts numbers are on 
the board to simplify assembly. 

Heath’s cabinet is just a matter of 
mechanical assembly. Delta Elec- 
tronics, however, supplies only a 
blank box and a drilling template. 
Making the cabinet added an even- 
ing to assembly here, or the Delta 
Electronics* detector would have 
been a one-evening event. Once 
built, adjustments on both units are 
quick, easy and reliable. W 
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Smooth, Butter-sob Leather 



Rich Cordovan Brown or Black 



Handsome, 
Double -stitch Detailing 



Genuine Leather 



Nor$ 49:95 Not'529-95 

Only $ | 95 

Here's the town boot of the range-riding Westerner, rugged, 
uncluttered, no-nonsense No wonder the man of style has adop- 
ted it tor his versatile way of life! The bold, square-toed detailing 
goes great with sports c lot hes a nd jeans a nd t he sleek, lea n design 
gives a "wrth it" look to the business suit, 

Thla Seaaon i Dress Bool 

You ll wear these bools every day, everywhere. They're hard to beat 
lOr comfort The supple leather breathes end iha high shaft cradles 
ankles. There s a concealed inner iipper so ihe boot siips on and off 
as easily as a loafer Man-made sole and heel really stand up to wear 
and tear. Otjn t miss the chance to gel this season's best boot ouy at 
an incredibly low price! 

Man's SiiM: 7£. 8, 8Vi, 9, 9^ r 10, KM, 11, 12 

Widths: C . D, l Colors: Cordovan Brown. Black 

OLD VILLAGE 5-HQF 

Hanover, P&, 17331 



* Cobbler Crafted • American Made 

* Long-wearing Composition Sole and Heel 

TRY THEM AT OUR RISK' 

Return Within 14 Days 
For Money Bart 

p “ “■ “'Satisfaction Guaranteed 1 Mail Coupon Today ■— * — 

I OLD VILLAGE SHOP, Oepi VM-37G1 
_ 340 Poplar Street. Hanover. Pa, 1733-1 

I Pleas-o rush prj. oi the Genuine Leal her '’Ranchero" 

| dress Bod far the low price of just SIB 95 pr. plus %7 ?Sj postage 
1 and handling an same money-bach guarantee, 

| SAVE MDftE! Order two pairs for just $38, DO plus $4.00 postage 

■ and handling on same money' back guarantee. 

I — __prs.- Cordovan Brown (M24647DB) Sine Width 

1 prs. Black IM23635&B) Si»„ . Widlh— 

! CHARGE it 

I O fliru-riCJn fitpreii LJ faur FU-im -H h □ Misfaf Chaiflr 

■ O Ba n hAmer*c,*rd 'Vi^a □Diners’ Club Inierbanln* 

* Acc't # Eip. Date 

I Enclosed is $ 

I PRINT NAME 

I ADDRESS 

! CITY 

* STATE ZIP 
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Water beading proves it. 
Du Pont guarantees it. 



Rain Dance^ is guaranteed to shine longer, to 
bead water longer, to last longer. lt T s the car wax 
with the watertight guarantee. 



GUARANTEE: * P BAIM DANCE 11 u guaranteed to Leep or, oeacJ-jj and jrtnino ler'Setf Ihon leading ItMd or paste 
wasas H net ca^ple^ saiijf-sd u-yjfied portion to B Oj^toni Oomp^r-,- Wiirr.ruton. CXIQB'^B tof lUI iaibnd ef 
actual pufcjftM pne* Ood pcslage 






HINTS 

FROMREM)ERS 



Pliers in tight spots 



When using pliers in tight places, 
slip a piece of ruhber hose over 
the handies. It acts as a spring to 
keep the jaws apart, making it 
easy to ged a new grip .- — William 
Swallow 

Dish drainer in shop 



When a wire dish drainer has out- 
lived its usefulness in the kitch- 
en, transfer it to your shop and 
use it to keep small boards in or- 
der, Use the tableware cup to 
keep screws, nails and tools 
handy.— Wilder E. Burton 

Cutting board is sewing aid 



Keep thread, needles and scissors 
together on a kitchen cutting 
board that's been turned into a 
sewing aid. Golf tees glued to the 
hoard hold spools. A small plastic 
container holds pins and needles. 
Plastic foam glued to the lid 
serves as a pincushion. A meta! 
clip near the handle keeps scis- 
sors in place. Hang the board by 
the hole in its handle on a wall 
near the sewing machine, or put 
rubber-headed tacks on the 
board’s bottom and place it on a 
nearby table . — Ken Patterson 



74F POPULAR MECHANICS 







PM LOOKS AT 

ROCKET MODEL 



B uild this striking replica of 
the famous "Rocket" loco- 
motive, a pioneer in rail travel, 
using authentic plane, scrap ply- 
wood, dowels and glue. No hard- 
ware or lathe work are needed. 

The plans, $1,50 postpaid from 
Intrigue Design, Box 271, Vera- 
dale, Wash- 1111037, outline both a 
simple and more-detailed model 
of the steam engine that set land 
speed records in the early 19th 
century. Use li-in.-thick, quality- 
grade hobby plywood if possible, 
or cut fir pieces to suit. Plans also 
surest salvaging many parts 
from common household items — 
—plastic washers from coffee 
lids, barrel on tender from a mac- 
rame bead, boiler from an old 
banister. The finished Rocket is 
an attractive, durable toy with 
historic appeal. — /J.th and H*W. 




Use the authentic plans to build this 
simple replica of the 1829 locomotive. 




Plans also Include 3 detailed version 
with pistons that actually drive (arrows 
In photos above and below}. Model is 
mad# from wood scraps, glue, no nails. 




Throw away your 
unused oils and sprays. 



New TRI-FLON 
is all you need. 

Tri’PLon with exclusive "wet" Teflon* lubricates 
moving parts up to 10 times longer than ordinary pene- 
trating lubricants. It penetrates fast and deep Eliminates 
moisture. Cleans thoroughly. Loosens 
frozen parts. Protects against rust. 

Works at extreme high or low temper- 
atures. And Tri-Flon displaces a bra- 
sive dust and dirt. 

One squirt propels millions of 
microscopic "bearings" of Teflon into 
friction surfaces without etching the 
metal, then coats and protects parts 
with the slipperiest substance known 
to man. 

In the home, garage or shop, 

Tri-Flon makes nearly everything work 
smoother and last longer, because 
Tri-Flon lubricates longer, and better. 

TRI-FLON with Teflon. 

Its all the lubricant 
you’ll ever need. 



The Tn-Ftar 1 * Company 
3 1 SO Pullman Street,, Costa Mesa, CA 926S6 

RETAILER INQUIRIES INVITED 




'Registered Trademark of E.t. Dupont da Nemourfi |i Co. [Inc. I 



LOOK FOR THE CAR 
CARE GUIDE IN THE 
MAY ISSUE OF 
POPULAR MECHANICS 
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Ordering 
Delco-GM 
sound with 
your new S 
GMcar 
can offer 
you a lot of 
stereo options. 

Great sounding AM-FM stereos 
vtth A selection of featutaa. Like 
v track. Cassette CB Digital Display 
I he ie markable Delcq ETB 
Fleet romcally Tuned Receiver). 

\ wide sdioice la yours. 

And that sound f 

Your new GM car and DeJco-GM 
■outtd systems are made for each 
ither. Made by Deloos experts in 
iiUbmotive saund The result is that 
ar pleasing ““Deico-GM sound!' 

You’ve got to experience it to believe 
L So jnsisl on Delco GM when you 
irder your new GM car. 

Check your Chevrolet, Ponhae, 
)ldsmobtfe f B stick or Cadillac dealet 
ar model availability, Whichever 
gu choose, you'll like what you h»d&r. 





PM LOOKS AT 





AN EFFICIENT KEROSENE HEATER 



Whan lever is depressed, mantle tilts, bat- 
tery-powered igniter lighla wick. 

If you've been searching for a 
3 space heater to help cut your 
furnace fuel bills, take a look at 
these kerosene heaters. As the 
April issue goes to press, the 
weather is still cold, anti both of the 
units are performing in outstand- 
ing fashion, 1 installed the Radiant 
10 model in my kitchen — which is 
on the north side of the house — 
and turned off the radiator. When- 
ever outside temperature drops be- 
low 30 L F.. we turn the heater on. 

Depending on outside tempera- 
ture, the room is always between 
and 70* F, — we have never used 
the heater full blast. We now set 
our thermostat at 60° F. when re- 
tiring and our oil bill has been cut 
dramatical! y , — //firry Wicks, 
Home and Shop Editor 



Siphon that comes with unit makes It a 
snap to refuel heater without spills. 



Gauge (A) gives tank reading. Filler tube 
is secured over clip in tank {B). 




Knob on Iron! panel turns to control wick 
elevation — the amount of heat. 



SPECIFICATIONS— Kero-son Heaters 
HadlBfit Id Omni 105 

Fy# KtrOMO* KeiQfsar* 

Capacity £ galkm® 2 gallons 

l^prtot Battery-powered Battery-powered 

Barely laatura Automatic shutoff Automate; statet 
D^nensons 2V wxlfl, 15W 1S"V *ide (a I tHiM), 
deep. \ST High 22’V tngti 
gytput 94W B.T.y.'hf M.QQQ 6 T U Jhr 

Burning limo 30 hri 16 hr*, 

pd iankfi4 

Pniin Si 96 HU 

Msnurajctufflf: Kwa-Sun Inc.. muf 340, M^rfi St. Kent. 
Conn. 067 57. Write rrtaJcef for nearest dealer and address. 




Author uaed an Omni 105 in unhealed 
garage, found ll fine for heating tasks. 
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ANNOUNCIN' 

4-WHEEL-DRIVE CHEW LUV. 

A TOUGH HALF-TONNER WITH BETTER MILEAGE RATINGS THAN MANY CARS. 

The Series 9 Chevy LUV mode! with 4-wheel drive is brand-new and a winner! 

It features impressive fuel economy, solid engineering, traction, drivability, and 
plain ol’ fun. A 2-speed transfer case, free-wheeling front hubs, styled spoke wheels 
and all-terrain tires are standard. See the tough import that received Motor Trend 
magazine's “Truck of the Year” Award. Now at your Chevy dealer. 




V ESTI MATED 
HWMPG 

32 ESTIMATED HIGHWAY 

compare this 

lO [fit" t; I |T! (1 1 r-d MPC* ol Qlhur VCtl ICSCS 
Your mileage may diher. d^yermung on 
your speed inn length and 4- 

wheel-rfiive usace Your selufli highway 
mileage will probably be less Than I he 
u&hfnatefl highway lu&S economy Lower 
m caMomo 



h'- "' -*,■>« a - ^E-fcp, Aflk 

Higher ground ■clearance lo-wer entry 
height than many furt-size 4-w heel -drive 
Dichuos Tesi drive one new 



Tough independent Mont 
-suspension with from stab* 
lirer bar helps absorb burrips 



Ti^jhiet turning circle 
lhan any full-suti 4 
wheel-drive pickup 




BUILT TO STAY TOUGH 



15 











Since you have to pay the penalty for being in your 
you might as well get some of the rewards. 



13 Vtj i”, p *(?JI LWfclOC - &lE N tEO iC G]£ M *H I vcr ■ St PflOOF - d( r+E n^L. 1 EFI* IT^ C9 . TQHK P H .f 








PM PLAN OF THE MONTH 

Super fishing boat 
you can build 




Bass boat Is good performer 
and cart be used for skiing, too. 



SEAT POST 



SEAT IN 

FOHEQECK POST 
ICAN ril 
repositioned 

HtDS+fJPS) 



pole mol oea 



Flotation pads 



oarlock 



tool storage 



FISHING GEAR 
StOflAdE 



LIFTING NOOKS 
jHIODFWJ 



FLOTATION FOAM AT 
ALL FOUR CORNERS 



role rack? 

[HrOOENJ 



SAt E IT GEAR STORAGE 



D AIT WELL 



OARLOCK 



POLL HOLDER 



TOW HOOK ' 

/ 

in door/ outdoor carpeting 

[MON-SUP AND $00140 DEADENING] 



TROLLING MOTOR MOUNT 



P M'h bass bout, designed for avid 
fishermen* cun be built for less 
than $45G (excluding ettfrine and re^ 
mote controls). The prototype, de- 
veloped with the American Plywood 
Assn, and Mercury Marine* features 
plywood construction, stability and 
Lively performance from engines up 
to 20 hp. Watertight center scow box 
and side boxes, plus flotation foam, 
make the boat virtually sinkproof. 
Plenty of Inckem protect ^ear From 
weather, offer uncluttered fishing 
space. Other features are seats and 
bridge that can he moved, carpeted 
deck space, and wind/spray shield. 



HOW TO OROEft PLANS 

For a oomptolG set of plans and matructlons. 
send a cheek or money order for S6.95 to PM 
Bess Boat Plans, Slewngon Publication*, Box 
5B4, Del Mar, Calif. 92014. Allow three wesAa cun- 
llvary tor third-class mallmg. For taster first-class 
deHvery, include an additional 75 cents. 




1 Bass boet hull Is simple to build. 
Make basic box shown. Right 
angled joints are easy lo 
make watertight 



2 Attach the watertight aide 
compartments with angled 
bottoms; these Improve 
handling and provide 
storage for gear 
and bait. 



3 Build deck and frame boxes 
between side compartments 
for extra rigidity. 
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THE OLDEST PROBLEM 
M OUTBOARDS. 

AND AN ANSWER 

SO SIMPLE 
IT’S EMBARRASSMG. 



Ask a fisherman what 
feature he values most in 
an outboard, and the an- 
swer is almost always - 
"Easy Starting", 

No subject has been 
given higher engineering 
priority by Evinrude over 
the years. 

But despite notable prog- 
ress, one nagging problem 
remained — the problem of 
maintaining a uniform fuel- 
air mix in a cold engine at 
hand-cranking speed. 

Now we have an answer, 
and it's almost embarrass- 
ingly simple, We drilled 
holes in the carburetor jet 
tube to let air into the fuel 
to make it lighter and easier 
to lift -Air Lift Carburetion. 

This lighter aerated fuel 
mix pulls more quickly 




and easily through the jet 
orificeand into the engine. 
And it disperses more 
thoroughly and uniformly 
into the incoming intake 
air stream. 

Result: a finer fuel emul- 
sion that gets into the en- 
gine faster, stays mixed 
longer, and fires easier. So 
the engine starts quicker. 
And it trolls smoother, 
slower, and better. 

Add the high-intensity 
voltage of Evinrude's Fire- 
power III™ electronic igni- 
tion, and you’ve got it made. 

All because Evinrude 
found a powerful way to put 
more spark in your start, 
and a simple way to put 
moreair in yourfuel. 



EvirmuDE 




BUDOUCT dflOUf OUTSOLD 4t.* (t COBMAA^Oh 



first in outboards 
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ALL OUTDOORS 



A killer that keeps you alive 

You may be one of the boatmen who 
will die this year for iackof a simple, 
inexpensive (rad get. It coats less 
than $25, you can install it yourself 
right now at the start of the season, 
but the Coast Guard recently esti- 
mated that 39 people won’t be 
around by the end of '79 because 
they didn’t use emergency “shut- 
off' 11 or “safety-stop 1 ' switches in 
their boats. 

Usually it's just called a kill 
switch because if you're thrown 
away from your steering position or 
flipped overboard a lanyard is pulled 
that kills your engine. Instead of 
running away from you or circling 
back to cut you up with the prop, the 
boat stops to let you get safely back 
aboard. 

Wouldn't a law requiring a kill 
switch aboard all pleasure boats be 
worthwhile? At present the Coast 
Guard doesn't think so, according to 
a report by the Outboard Boating 
Club of America. There may be 
enough unenforcable rules around 
already, and in a cost effectiveness 
study the CG estimates installation 
charges would average £2 million to 
$8 million per life saved, I*m worth 
that and so are you, but the current 
use-rate of kill switches is projected 
at about seven percent and, based 
on seat-belt use by car drivers, only 
about 25 percent of hoatmon would 
hook up the switches if they were 
mandatory and installed. 

Do-it-yourself? 

That doesn't mean we shouldn’t in- 
stall them, demand them in boats we 
buy, and use them to atay alive. 
Though it would be simple to cobble 
up a quick-diseonneet device to pull 
the plug on the engine ignition* it 
should be specially engineered so 
that contacts don't corrode, espe- 
cially around salt water* and cut you 
off just when you need power. The 
gadget should also let someone still 
aboard restart the engine and come 
back to pick you up if you land in the 
water with the shutoff lanyard at- 
tached to your belt or life jacket. 
Bass Anglers Sportsmen Society 
(BASS), a leader in safe boating and 
catch -and -re lease fishing* wisely 
specifies kill switches in ail tourna- 
ment boats. Mass production should 
bring down the cost of kilt switches, 
and mass agitation by concerned 
boatmen should help get them in- 
stalled, at least in all small, fast 
powerboats. 



Off-road preview 

All the vehicles below have one fea- 
ture in common^all offer four- 
wheel-drive* an advantage that has 
seen growth in sales of nearly 500 
percent over the last 10 years. Lead- 
ing our lineup is an artist's concep- 
tion of what a Jeepster II might look 




Off-roaders — have you seen these rigs? 
Can you name them? Teh where they are 
from? Know what they all have In common? 
Hint: power can be supplied to each wheel. 

li ke in the 1980s, Created by Richard 
Teague, vice president of styling at 
American Motors, the sporty 100- 
inch -wheel base prototype would be 
made oflightweight materials, pro- 
vide a structural built-in roll bar, 
and use power from a four-cylinder 



turbo gasoline or diesel engine. De- 
tachable fender flares would allow 
superwide off-road wheel/tire combi- 
nations. Overall measurements are 
predicted at 160-inch length. 65-inch 
width and 60-inch height. 

Leaping away from the past is an 
Explorer with a code name of “G", 
under development by Mercedes 
and Steyr-Puch in Germany and 
Austria, The Daimler- Ben b 4wd is 
expected to be introduced early this 
year in the two-door model shown, a 
three-door utility van and a five- 
door bus or van unit. Engine options 
will include a choice between gas 
and diesel power. 

Volkswagen’s military 4wd is 
called the litis (German for “pole- 
cat’*). It has the 76-hp engine of the 
VW Dasher and .speed approaching 
106 mph, It’s reported able to tackle 
slopes up to 77 percent, and though 
it is not designed to float, it can 
perform well in up to two feet of 
water, 

A station wagon not meant for off- 
road use but offering extra traction 
options, Subaru ’s 1979 GL Four- 
Wheel-Drive Station Wagon from 
Japan is the only rig of its type 
around with front-wheel drive that 
can switch to 4wd with the fiick of a 
lever at speeds up to 50 mph. It even 
adds a useful extra inch of ground 
clearance in 4wd when the going 
gets rough. 

Many of these off-road vehicles 
will never take to the trails but 
make the going easier over snow in 
the winter, beaches, launching 
ramps and campgrounds this sum- 
mer. 

Short shots 

At the new Shooting, Hunting* Out- 
door Trade Show (SHOT Show>, Sav- 
age introduced a new ovur-and-un- 
dor rifleVkhotgun combination with 
a .357 Magnum barrel over a 26 
gauge. Marlin showed a new* lever- 
action carbine that can use the ^ame 
ammunition as fired in the popular 
,357 handgun, •** 
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(j&j;* Assemble 
your own 
BASS BOAT KIT and 
turn a weekend of 
enjoyment into a fife- 
time investment. 




wndf Jl OO lor brochtif* a nr) mfnrnsjl nn lo 



GLASSUNE PRODUCTS, INC 
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GLASSLINE PRODUCTS. INC. 
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LUSH T SH*WS WHEN 
twiir is cm pa* 
TEMPEffATUffE 



LI VER TO 
SE T DAY 
TEMPERATURE 



PM LOOKS AT: 

ELECTRONIC CLOCK THERMOSTAT 



LEVER TO 
SfT N IG HT 
TEMPEftATUPl 



LIGHT SHOWS 
UMT IS ASKING 
FOP. HF AT 



LIGHT SHOWS 
UNIT IS ASK I NO 
FOR COLD AIR 



SUTTON SWITCH TO 
CHANCE TEMPERATURE 
SETTING FROM DA * 

TO NIGHT Oft REVERSE 

■HOUR SETTING BUTTON 



LIGHT SHOASWHEN 
UNIT IS 0A| NIGHT 
I E WIRE WA TUBE 



OlGIfAl DISPLAY 
OF T IMt AND 

TEMPERATURE 
AL f t RlNATES EVERY 
F'VE SECONDS 



9 



MiNUTE se t TING iLHOr, 



SWITCH SET'', UNIT 
FOR hif aTITMj OR 
CENTRAL 
AlRCONDtfiOPHNU 

5WIFCH TURNS ON 
FAN IN CENTRAL 

AeR systems 

SWITCH TO SELECT 
f AHRENHFITOW 
Cl LSI US READOUT 



3 WAY SWITCH FOR SETTING NIGHT OAY 
Oft PRESENT TIME TEMPf NATURES 
USE IN CONJUNCTION WITH 
HOUR AND AHNUTE JUT TONS 



1 WAY SWl TC H TO St LECT T|W E 
rtMPEBATLHTf OR 
alternating oisPi-Y mode 



T he R(’-3000 is ei sophisticated 
solid-state clock thermostat 
with digital readout of Lime and 

temperature. It can automatically 
turn heat down at night in your 
home and back up before morning, 
(It clues t he reverse with an ahcou* 
riitioning system.) 

Touted as an energy saving de- 
vice. it's really a convenience, like 
all duck thermostats and ther mo- 
st at t i me rs. T t wi 11 b a ve e n c rgy ( 9 i o 
30 pe rce nt , cl a i m fed v r a I age n c i e s.) 
if you forget to turn down your 
thermostat before you go to bed. 
Nevertheless, it j h h conve- 
nience* The new RC-3000 dues 
away with batteries am:] mechani- 
cal timers. It offers round-the- 
clock versatility in time settings 
and is tie more complicated than 
setting a digital alarm clock. The 
digital readout is in easy -to- view, 
half-inch numerals, and can be set 
for time, temperature or the alter- 
nating of each every five seconds. 

Additional features include a 
button switch on the face of the 
case which changes the tempera- 
ture control from DAY to NIGHT — 
allowing manual control as well as 
automatic. This is a potential ener- 
gy-saving option, since it lets you 
quickly shift to a lower tempera- 
ture when you leave for the day. 



LED signals show plainly whether 
DAY or xifJHT temperature ..n ... , 
fed at any time* Another light in- 
dicates when furnace or aircondi- 
tioner is on and the thermostat ifl 
asking for hot or cold air. 

As far jin installation gws, 
there's not much to it. The unit is 
adaptable to any voltage and com- 
patible with any size heating, air- 
conditioning or combined system 
and can be installed by the average 
do-it-yourselfer. Since it's a solid- 
state device, there are tn> moving 
parts making it practically main- 
tenance free. 

The extremely accurate* built-in 
electronic differentia] is factory- 
set at T l-\; can bo varied 1 to 18 3 F* 

The price tag is $200 from Rapid- 
Circuit Corp.. o721 18th Ave., 
Brooklyn* N.Y. 1121)4, It has a ther- 
mometer instead of the digital tem- 
perature readout for SI 00. — JJ\ 



Mo £*tTa wiring is required lo replace con- 
venilonai. nonciock thermostat with RG- 
3000. Clock draws power from two wires 
serving Temperature controls- 
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When you buy a Winnebago. 
youVe not tied down to the lake, 
the mountains or the seashore. You 
can enjoy them all And you don't 
have to tie up all your money, Winnebago 
motor homes start as low as $15,093? 

You buy solid comfort, homelike con- 
venience and safe, sturdy construction, 
engineered by the people who’ve built far more 
motor homes than anyone else, Plus a wide choice 
of floor plans, interior furnishings and colors. 




Three important Winnebago 
extras safeguard your investment, 
A strong limited warranty, with 
a strong company behind it. Expert 
service coast-to-coast, even in 
Canada and Alaska. And an excellent record 
of high resale value. 

Before you invest in a condominium, 
look at Winnebago. Check the Yellow Pages 
for the dealer nearest you. 

You 11 sleep better in a Winnebago. 



Winnebago. Ift a condominium that goes places. 

For about half ihe going price. 








Discover 

Arctic Lights 

-more menthol refreshment than 
any other low'tar’cigarette. 



Full menthol refreshment, Th a ts what 
ARCTIC LIGHTS delivers, 

A very special kind of menthol refresh' 
ment you just won't find in any other low 
Yar' menthol cigarette. 

You see, while the filter holds back tar,' 



the unique new ARCTIC LIGHTS men- 
thol blend comes right through. Result? 
You get the iciest, brightest taste in men- 
thol smoking— puff after puff. Light up 
your first ARCTIC LIGHTS, You just 
won’t believe it’s a low ‘tar 1 menthol. 



Arctic Lights; Kings fflOCPs 

^1978 BiWT Co. 

Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 

9 mg. . 0 *8 mg. nicoiine w. per cigarette by FTC method. 
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Manpowered 
flights second 
giant step 

In the annals of epic flights 
from England to France, this has 
all the makings of a classic. 



by Bill Allen 




BrttdilVs Newbury 
Manflier ulflEze* ihe 
power of two pilots 
pedaling In separate 
pods; while airframe- 
to-crew weight ralio 
is about the same as 
that tor cme-pergon 
Gossamer Atba tr oss 
{beEowJu a single, 
longer wing (138 feet) 
can be slightly more 
eflicrenl. 




96' SPAN 



F rom the white cliffs of Dover across 
the English Channel to what sailors 
long ago dub Led the "gray nose"— Cap 
Grrs-Nez — of France is only some 22 
miles. Yet this cold, usually wind-tossed 
stretch of open water has become over 
years of tradition the test of fi re for the 
pioneers of aviation. Not until nearly six 
years after the Wright Brothers brake^ 
ground at Kitty Hawk was a man, Louis 
Bleriot able to successfully cross the 
Channel in a heavier-than -air flying 
machine. Bui right now, less than two 
years since the Gossamer Condor 
negotiated the i ,25-mile, figure-eight 
course that made a new form ot flight a 
reality, no! one but several teams are 



■m 






Paul Mac Ready's new 



G Qsaamer Atbalross 



hu pilot Bryan A I fen 



glttlng upright rather 



than sombre dining 



as In Ihe pioneering 



Gossamer Condor. 



Experience It the 



reason export Ihink 



Mac Reedy will lake 



(he Channel prize, but 



logistics are lough. 



















preparing manpowered aircraft for 
the challenge of the Channel, 

Thus far, the media consensus of 
aeronautical experts has installed 
Dr* Paul 0, MacReady Jr., the 
engineer and former sailplane 
champion from Southern 
California, designer and builder 
of Gossamer Condor , as the 
odds-on favorite to claim the 
SI 94,000 (1 00,000 British pounds 
at rate-of-exchange as this is 
written} prize offered by British 
industrialist Henry Kremertbrough 
the Royal Aeronautical Society of 
Britain for the first man powered 
craft to conquerthe Channel. 

But relatively little attention has 
been paid MacReady's potential 
competition, In one case, an 
English entry called the Newbury 
Mantlier, itcouid well be 



formidable. And a handful of 
reasonable dark-horse contenders 
are being mounted in aircraft 
hangars and back yards ranging as 
widely as Belgium and New Jersey. 

Weather conditions permitting 
an attempt by the fragile (by 
nature) manpowered planes are 
not an everyday affair in the 
Channel. They occur only 
sporadically, but the odds would 
be best between May and July. 
Sometime within the next three 
months, then, when the "weather 
window' 1 opens, aviation history 
may again be made between Dover 
andCaiais. 

Kremer's initial prize of 5000 
pounds sterling — later doubled 
and finally raised to 50,000 as 
claimants failed and the pound 
devalued — stood for 1 8 years and 




seemed to symbolize the futility 
of the manpowered flight concept 
rather than its promise. Then one 
August day in 1977, a young man 





How 11 might go; Whan the English Channel's 
weather is exactly right, ready contenders could 

is slightly 
grn not demand 

as much pH cl s lamina. But maneuvering diti feu (ties 
could offset that edge, particularly If ships' air wake 
lurDulences are encountered In nurntwf. 




Photo at left shows designer M&cHeady doing some actual flying of 
Gossamer Alb&tras*. Above is Seattle Slow l, an MPA designed by 
Boeing Co. aerodynamic 1st Or. John H. Me Ml asters. 






/ 



Better weight distribution, 
power-io- weight ratio favor 
multl-c rawed craft. " Air lin- 
er" concept was developed 
by engineers at Nova Sco- 
tia Technical Collage. 



named Bryan Allen, pedaling furiously on 
a chain drive connected to a propeller, 
muscled MacReady's Condor over whal 
had become known as the "Kremer 
Course 1 ' near Bakersfield, Calif, (page 
100, Dec. 77 PM). An era had begun. 

Shortly thereafter, word got out that 



Last year, MacReady's team began 
building a new aircraft. Gossamer Alba- 
tross, for the Channel. It looks nearly 
identical to its high -wing, Mylar-covered, 
canard predecessor —Condor — but 

there are major differences: Primary fiber 




Kremer would back a Channel contest. 
Rules call for a heavier *than-air machine 
launched, powered and controlled solely 
by its crew (no limit on. crew size, and up 
to three ground personnel may be used to 
stabilize the craft during launch), without 
the aid of energy-storing devices. The 
flight must begin on British soil, there can 
be no intermediate landings or physical 
assistance, and no equipment or crew 
can be dropped along the way. 

Permissible landing zone? The first dry 
piece of France you can find, 



Britain's Toucan has wingspan of over 100 
tecl and a pusher prop at lh« tall. In the 
wake of later, more efficient craft, it's ah 
ready a museum piece. 



composite tubing replaced aluminum to 
save weight (approximately 10 to 15 
pounds over Condor), and the wing ribs 
are made differently and spaced more 
closely together for better airfoil control. 
Pilot Allen is alill ensconced in a giant ver- 
tical stabilizer suspended from the wing, 
but he will be in an upright position, rather 
than semi -reclining, for more power out- 
put, 

Allen’s optimistic impression is that II 
will take about one-sixth hp to fly Alba- 
tross all 0 to 1 1 mph— about half of Con- 
dor's power requirement 

Back in 1956, when MacReady was 
winning the world soaring championship 
in single -place sailplanes, first honors in 
the I wo -place sailplane category were 
taken by a British Naval officer named 
Nick Goodhart. Now a retired Rear Admi- 
ral, Good hart will duel head-to-head with 
M&cReady this time out, for he is Ihe de- 
signer and builder of a manpowered air- 
craft (MPA) called the Newbury Manflier, 
which was recently completed alter some 
3000 hours under construction. Most 
manpowered aircraft built thus far have 
drawn from sailplane, hang-glider and 
balsa-model technologies; Man flier does 
also, but is unique. 

Wingspan of a 707 

Two pilot pods are situated 70 feel 
apart, equidistant from the center of a 
wing that, at 138 feel, has a span a few 
feet short of that of a Boeing 707, Each of 
these "nacelles" sports a vertical stabiliz- 






er, propeller and boom extending alt lo a 
horizontal tail assembly. 

There are no rudders or ailerons— and 
the only cross-connection of controls and 
' ‘power " i s by h uma n voice . T h ey wi (I liter- 
ally shoul at each other. By using the indi- 
vidual elevators differentially as "[aile- 
rons. " and by slowing one pilot engine, 
the craft can be banked and turned. De- 
spite Us seeming ungam 1 1 ness, Manttmr 
should cruise al about 16 mph. or some 
50 percent laster than Aloatross. 

Other two-man MPA?! have boon built 
and are being tried, and the concept of a 
multiple crew offers advantages cited by 
Dr. Oresi Cochkanoff. dean of engineer’ 
mg at Nova Scotia Technical College: 
Longer, thinner wings for deeper ground 
elf eel (see box, page 21 6) and better per- 
formance, plus shared workload produc- 
ing higher hp per pound of aircraft. 

With his students, Cochkanoff de- 
signed a seven -person manpowered "air- 
liner" (see dr aw mg .page 86) with ped- 
alers in the fuselage and two wing pods 
and having a wingspan of 185 feet, Pres- 
ently on sabbalical, Cochkanoff declines 
to speculate on plans for construction. 

In addition lo MacReady and GoodharL 

rPy.li'.T- fl.T^ M 



tbi s was designed and built al Ihc Uni- 
versity of Tokyo as a contender lor 
Kreimcr Ilgure-S prize. A successor 
may be built for the Channel contest 



Photo at led and those 
below show MPA s be- 
ing tested at Calais- 
Punquerque Airport 
by Belgians Paui and 
Stephan Massachel- 
ein and Eric Ver- 
slraete, Dark horses in 
Ihe Channel competi- 
tion, since little is 
known about their de- 
signs, the Belgians 
have nonetheless 
built five different air- 
c rati— and began pre- 
paring tor the Channel 
as early as 1976. 
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W ho says styling no longer sells 
cars? Perhaps today's buyers do 
tend to be more aware of fuel economy, 
handling, size and space efficiency, but 
never let it be said that design counts for 
naught, 

Nearly 70 percent of the 1979 Mustang 
owners we surveyed gave styling as their 
No, 1 reason for purchase 
"The new 1979 look really appealed to 
me from the beginning," notes a New 
York computer manager. And he goes on 
to say, "Looks are sporty and flashy — all t 
get are favorable comments." 

A Michigan secretary agrees: "I like 
sporty cars and think the new Mustang 
realty looks sharp. So do my family and 
friends," 

"Sporty design," echoes a Texas gen- 
eral manager, 

"it's the prettiest car on the road," 




Owners say that instrumentation is com- 
plete and controls are welt laid out They 
also give high marks to handling. 




says a proud New York college student. 

And a Michigan product design engi- 
neer states boldly. Best-looking new of- 
fering in the 1979 Ford line.'' 

We next asked: Mustang owners to list 
the qualities beyond looks that they see rn 
their cars. 

"Handling and performance are a 
dream, "comments a New York corporate 
officer. "Very smooth and quiet ride with 
the TRX suspension, unlike most special 
'tuned' systems. Michel in radiate are su- 
per. Also the car has excellent quality — 
all work seems top- shelf. Car in general 
very tight and secure; no annoying rattles 
or shakes. It’s lough for any six-foot-five 
person to get comfortable in a car these 
days, but I find the Mustang excellent in 
this respect. It's nice to see the attempt 



made toward better corrosion protection, 
but I'd like even more steps laken. Mod- 
ern technology is certainly capable,” 

A self-employed West Virginian told us 
the following about his car and himself: ”1 
own the Ghia two-door coupe with V8, 
automatic and leather interior, It's a quiet- 
riding, good -handling, good'mpg car with 
excellent construction and near- perfect 
workmanship, My wife and t love the 
slyle; in our opinion it's the sharpest- look- 
ing small car made in America, 

"In 10,000 miles, all I've needed was a 




Front float shape, amount of meat travel 
came in for critic Ism from some owner*. 



minor tune-up and carb adjusiment. The 
dealer has given us excelleni service and 
prompt attention at™ cost. West Virginia 
roads ere rough on any car, and if the 
Mustang continues to lake this punish- 
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Most find Mustang a fine 
bit of horseflesh, but 
not all owners sit 
tall in the saddle 



Headroom la fine, 
says a six-foot-five owner 



Fuel economy ranges from 
1 5.4 mpg {VG around town) 
to 24.1 (base Four on trips) 
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merit, It’s got to be a helluva buy] I'm get- 
ting 18 mpg in town and 28 on the high- 
way. The only thing I’d want to change is 
to make a four-speed trans with overdrive 
available with the V8. I'd most definitely 
buy another Mustang" in fact, we plan to 
do just that next June!" 

(Editor's note: An overdrive four-speed 
is now available with the 302-c.kd, V8 — 




, After base Four {44.7 percent ), owners pick 
VO {3-0.6}, V6 (15.3) and turbo (9.4). 



it's the Borg -Warner SR4 transmission.) 

A Michigan telephone drafting clerk 
has this to say as a long-time Mustang 
owner; "I bought this 1978 Sport hardtop 
partly because my first Mustang, which I 
purchased on May 19. 1964, has been 
the best friend I've ever owned. II can rest 
in the garage for weeks and always starts 
immediately. I still have It. 



“This new car is plagued with minor 
problems, however. The emission valve 
had to be replaced, but the car still back- 
fires, I've returned to the shop five limes 
now. The dealer's service people don't 
seem lo pay attention, especially not to 
complaints from females, I rale workman- 
ship very bad; the car is literally falling 
apart. I wish they'd put 1964 quality into 
their 1979 cars. I'd also like to see the 
horn put back into the steering-wheel 
center instead of on the turn-signal stalk. 
The storage compartment and ashtray 
are poorly placed in the console. I hit my 
elbow on the storage compartment and 
have to reach around the gearshift to get 
at the ashtray F don’t believe I’m going to 
buy another Mustang/' 

Now to a Michigan restaurant supervi- 
sor with the bass Musiang hatchback: "I 
had owned a 1974 Mustang II that gave 
me good service and was fun to drive. 
This new car has a lot better style and 
roominess, It's also tun to drive, has a 
solid ride for a small car. and I tike the 
fold-down rear seat. 

"Workmanship is good —not perfect 
but very solid. The only planning mistake I 
can see is She driver's seat, it oughl to 
slide back another six inches. I find H diffi- 
cult lo gel under the steering wheel. I'd 
rale dealer service average. The service 
people seem disoriented. I ask a question 
and they say they'll have lo ask someone 

(Av-j';." turn I a p.vjt t 



The foaling of Mustang 

Ford based Its original, highly successful 
1964 Vi ponycar on the Falcon. This latest 
Mustang claims the Fairmont as Its par- 
ent Taking the Fairmont floorpan, Ford 
removed 5.1 inches jusl ahead of the rear 
wheels and narrowed the body 2.1 
Inches. Tread dimensions ore identical in 
the two car lines. So are basic suspen- 
sion systems, brakes and steering. 

The 1979 Mustang shares much of Its 
sheet metal and running gear with the 
new. American -made Mercury Capri. Also 
shared are a turbocharged version of the 
2.3-liter ohc Four, which is much stronger 
than the nonturbo Four, The turbo comes 
standard in the Mustang Cobra and Is op- 
tional elsewhere. Other engines ere 
the 2.8-1 iter V6 and 5.0 liter (302-c.f.dJ V8. 

The 1979 Mustang comes in two body 
types- — coupe end hatchback — plus four 
trim levels; base. Sport, Ghla and Cobra. 
Standard equipment In all Mustangs In- 
cludes tech, fy ll instrumentation, front 
disc brakes, rack-end-pinion steering and 
front stabilizer bar. 

A special TRX handling package mates 
forged alloy wheels with low-profile Mi- 
chel In steel-belted rad fa Is and beefed-up 
suspension. This puts the Mustang' s cor- 
nering power Into the 0.B5-G range— bet- 
ter than some sports cars. The TRX pack- 
age costs 555b. 

The 1979 Mustang can match the Lin- 
coln Continental option for option. Com- 
pared with the '79 Mustang II, this new 
edition weighs 200 pounds less, yef 
makes better use of Interior space. 



A NATIONWIDE SURVEY BASED ON 505,162 OWNER-DRIVEN MILES 




Cleanly styled front end impresses all owners and hug* 
cargo volume of the hatchback delights Its owners 



remark owners 
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Rescue "angel" in 
down-to-earth action 



An odd-looking craft is designed 
to drop from the sky to help handle 
those nightmare emergencies. 



by Gurney Williams 



/ 



lit McDonnell Douglas lost ol firefighting ability, pilot floods 
target with water pumped from ground through hose at lell. The 
system can also carry loam or chemical to tight high-rise flames. 
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T he scenarios are excruciating. Flames jet from a win- 
dow on the eighth floor of a high-rise building, just 
out of reach of firelighters, as people on the tenth floor 
begin choking on the .smoke. . . . A skier with multiple 
fractures faces a bumpy ride down a mountain on a tobog- 
gan. ... A car plummets from a bridge into a deep ravine* 
critically injuring the driver. It'll be hours before a med- 
ical team can descend sheer cliffs to make a rescue. . . . 

Now McDonnell Douglas, the St. Louis aerospace eorpo- 
ration, has come tip with a cage-like contraption that will 
literally drop out of the sky to make each of these scenarios 
a little less frightening. Their Suspended Maneuvering 
System, hanging on r v -i nt h steel cable under a helicopter* 
will dart into tight rescue aituations where helicopters 
alone can't go. It'll move like a fish on the end of its line, 
turning, circling ur docking with a high-rise window. It 
will snatch up .survivors or act as a platform for firefight- 
ers, battling a blaze with foam. All of IhEit and — ? found in 
a flight test — it's about aa easy to run us an elevator. 

McDonnell Douglas hasn’t made a final dec i stun on 
whether to market its M flying fire engine," but has bet 
52.5 million on developing it. And about 2o large-city 
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mar* than light Ifrvi. In 
simulated bridge accident suspended 
plallorm dangling under hflficopler 
((•ft) drops in 10 Macc«*aJbl» ravine to 
pick up ’ 'v ic-tl ms. 1 " hoist them to sat □ ly , 



fire department* have expressed interest in buying one. 
The main reason for what the com puny considers a 
strong response to the idea is frustration with existing 
firefighting equipment: Often, in cities* flames dance just 
out of reach of the tallest ladder- 

H Most aerial .ladders in the LIS, are only 100 fuet long." 
said Paul It. Sawin of the National [-'ire Protection Ahkh. 
In Boston. "'Then you tab: 1 a 1 00- ft^ot ladder and put it 
against a building, and now it's the side of a triangle. 
It won't got you lip much past the seventh floor/' And it 
won't get people on the 1 0th floor do a 1 a. 

The McDunnell Douglas system, on the other hand, 
hangs on a cable up to 1000 feet long, dangling a maximum 
of 50 floors from the top of a building while the chopper 
hovers high above smoke and heat. It can land four to 
eight firemen at a floor below the h laze, pick up a fire hose 
from within the building, hoist it out through u window 
and up to the level of the fire. Or its 7-by-8-foot platform 
will carry to safety up to H5 persons, 

Despite these attractive features, not every city will 
be able to afford the 3-400,000 price currently projected for 
the basic Suspended Maneuvering System — w ithout hell- 






copter, "I'm sure they’d like to have 
something: like this, hut the dough at 
the moment! a bud news/ 1 said a spokes- 
man for the New York City Fire De- 
partment, Currently, the department 
in the financially beleaguered city 
can't even afford itn own helicopters. 

But McDonnell Douglas quickly 
points to other poa&ible applications 
for the fledgling system. Anil some in- 
teresting potential users are lining up. 
Among them is Bill Shuler, an organ- 
izer for next February's Olympics. If 
tests of the system in the Lake Placid, 
N.Y., area are successful, Shuler said 
he'd like to turn the McDonnell Doug- 
las module into a workhorse for rescue 
work and security ai the Olympics. 

One of Shuler's nightmares in set- 
ting up medical services for the games 
is a serious skiing accident on 4000- 
foot White face Mountain, There are 
no roads running parallel to downhill 
and slalom courses, he said. Helicop- 
ters can't land on the trails. Shuler 
said the aki patrol was well drilled in 
sliding injured people on toboggans 
down the mountain. Rut what about 
serious fractures? “If you get a Pri- 
ority One — that's a broken neck or 
something that's touchy or li fe-thr eat- 
en mg to move — i 'd soon e r move i t wi th 
the McDonnell Douglas system limn I 
would with a toboggan," 

Contending with terrorists 

Shuler said he might also call on 
the system for rescue work on the 30 
kilometers of narrow, level trails used 
for cross-country events. In the worst 
scenario of all, he envisions a role for 
the Suspended Maneuvering System 
if violence — like the terrorist action 
that marred the 1972 Munich Olym- 
pics — breaks out. 

"A helicopter is quite vulnerable in 
the air/ 1 Shuler said. 'But if you sus- 
pe nd th is m od u le f rom its 500- or 1 000- 
foot cable and put a bulletproof skirt 
around it. it could be used to advan- 
tage for deploying something like a 
SWAT team. I hope to hell we're not 
involved irt a shootout like Munich'— 
11 Israeli athletes died -“but avc can't 
overlook that possibility," 

McDonnell Douglas itself has drawn 
up a list of other applications, from 
rescuing air crash survivors from a 
swamp, to cleaning salt oil power lines 
in Florida, to ferrying crews to ships 
in high seas. Anil it has tested some of 
the ideas by staging simulated disas- 
ters and then dropping the module in- 
to the scene. 

In one test last summer, for instance, 
the company called on the system after 
a staged bridge accident based on an 
actual event. In late 1977, a gas truck 
collided with a ear on a high bridge 
running across the Mayberry branch 
of the Warrior River near Birming- 



ham, Ala. Birmingham Fire Chief 
-John Swindle said that when the 900 
gallons of fuel in the truck roared in- 
to flame, bridge trusses warped and 
the span collapsed. Miraculously, both 
drivers escaped before the fire de- 
stroyed the bridge. Hut what if the 
car or truck had fatten into the inac- 
cessible ravine? 

'■Jt'sa 100-foot drop/' Swindle said. 
M Banks of the ravine are almost 
straight up and down. It would have 
taken a mountain climber to get down 
there and even then it would have 
been almost impossible to get victims 
back up." 
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Prototype of Suspended Maneuvering Sys- 
tem hangs from cable at St. Louis plant. 



Rescue from a ravine 

In the test, a housewife and two 
children hiked to the site where rescue 
workers had lowered a derelict car. 
Joyce Howard, her daughter Leslie 
and a friend, Tim Bopham, pretended 
they Avere injured and waited for help 
at the edge of a dried river. 

Within minutes of the start of the 
exercise on a rainy day, the module, 
maneuvered by a h el me ted pilot* 
dropped beloAv the wrecked bridge. It 
landed softly on its four short legs 
near the car. Paramedics including 
Mr a. Howard's husband, Forney, 
picked up the simulated victims on 
Stretchers, Carried them unto the mod- 
ule, and fastened the stretchers down. 
The helicopter rose on command from 
the module's pilot. The entire rescue 
exercise took less than 10 minutes, 
and left the “victims" hungry for 



more of a ride. “I've been on elevators 
where 1 was more afraid,' 1 Mrs, 
Howard said. 

When 1 saw the bright orange mod- 
ule hanging u few feet above the 
ground on a cable at McDonnell Doug- 
las' plant in Bt. Louis, it was running 
itself. The rounded shining nozzles 
atop the ungainly cage spun back and 
forth like nervous sentries in armor. 
F. Peter Simmons, the man in overall 
charge of developing the system, ex- 
p 1 eie tied that the nozzles were respond- 
ing to commands from an onboard 
computer. It constantly analyzed sig- 
nals from a small gyro, he said- With- 
out any help from a human pilot, the 
independent nozzles shot streams of 
air iu exactly the right direction to 
compensate for puffs of wind, thus 
holding the platform steady. 

Simmons invited me to try to spin 
the module on its cable, I stood on the 
ground near one corner, grabbed the 
sides of the cage, and put my back into 
turning the module around. The noz- 
zles automatically fought the turn. I 
managed to make a feAv degrees be- 
fore Simmons hopped on the platform, 
took the controls and raised the rpms 
to more than 2000 — closer to a kind 
of “cruising speed" for the 210-hp air- 
craft engine thsil delivers air to the 
nozzles, 

Simmons laughed. There was no 
turning the module nowt The gyro- 
computer- nozzle system had locked it 
into position, preventing yaw. 

I stepped up beside Simmons at the 

control panel, and in five minutes knew 
all I needed to know to take over. 

“Flying" Ihe module 

Most of the work is done with a sin- 
gle hand control, Simmons explained. 
The module moves relative to the 
mother ship above depending on the 
angle of the stubby control, A pilot 
could hold position directly under a 
hovering helicopter as the module 
moved between high-rise buildings, 
for example. Then he could push the 
stick forward to dock with a window 
ledge. 

Twisting the same control makes 
the module turn-— but not too fast. 
As I had discovered in trying to turn 
the module from the ground, the sys- 
tem has safeguards against spinning 
go fast that control becomes difficult. 
No matter how hard you twist the 
stick, the turn rate doesn't exceed 15 :i 
per second, a rate McDonnell Douglas 
engineers calculate is comfortable for 
average operators. If that system fails, 
there's a backup, Simmons said, which 
cuts off the engine ivhen spin exceeds 
a dizzyingsix revolutions per minute, 

“We found in tests that if the noz- 
zle y take a swastika position, you can 
get the thing spinning up to 30 revolu- 
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tions per minute/' Simmons said, “We 
let it spin, then cut the engine. We 
found that eventually it alows to the 
point where you Can set it down with- 
out screwing it into the ground/' 

The only other control I needed was 
a throttle. During an actual mission, 
Simmons said, it would be set to idle, 
saving fuel from the 22-gallon tank. 
At the scene of an accident or fire, the 
engine — driving a SC-inch fan to 
deliver air to the nozzles — would be 
rei ved up to 2G0Q rpm, about 80 per- 
cent of full power. That's enough 
thrust to enable the module to roam 
more than 150 feet in front or back of 
the helicopter while hanging 1000 feet 
below the chopper, 

The helicopter pilot doesn't need to 
keep Ion king down, Simmons ex- 
plained, to keep track of the satellite 
ship. A “hover indicator"— a simple 
dial with crosshairs — tells the heli- 
copter pilot the position of the hand 
control, And an eight-inch color TV 
screen picks up the scene confronting 
the module pilot from a small camera 
j ust under the nozzles. Communication 
linea pass up through the middle of 
the steel suspension cable. 

Simmons turned the controls over to 
me and jumped off the nonskid plat- 
form. I shoved the throttle and hand 
controls forward, The engine overhead 

sounded like a truck engine hauling a 
bail up a hill Pitch rose. The cage 
floor tipped and trembled slightly and 
the module swung forward. At the top 
of the arc, I pulled the control straight 
back, and instantly the door tipped the 
other way, I found 1 had some trouble 
holding the module in position after 
It had reached its maximum distance 
from the center of the suspension 
point, it tended to slip slightly and 
then climb back up, a problem McDon- 
nell engineers attributed mainly to 
the short tether line on which I hung, 
(A faulty gyro also contributed, they 
said, It was replaced after I left.} 

Precision turns are easy 

The most impressive performance 
feature was the way the module 
turned. A alight twist on the hand con- 
trol set the one-ton cage in motion. T 
released the control, and the module 
stopped with military precision, hold- 
ing its new direction even when wind 
gusts blew through the cage. After & 
couple of minutes at the controls, they 
seemed second- nature. 

The only other complaint I had about 
the system after a brief stint a* hel- 
metlesH pilot wits noise, My ears rang 
as I stepped down off the platform. 
But I realized that that ringing sound 
would be pretty harmonious to some- 
one backing and turning from a burn- 
ing building, and swinging away on a 
cable to safety, JW 



Pilots need little more than 
Thar ihronle and hand Con- 
trol la maneuver suspended 
platform. Hover indicator, 
enlarged at right, show* 
position ot Hying fire engine 
relative to “'mother ship"— 
hal I c o pl*r — ova rhe ad. 
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Limited range continues to hinder the use 
of electric cars But an Australian engi- 
neer may have a solution to the problem, 
especially in urban areas. A car used for 
commuting or shopping is idle much of 
the time, time that could be well spent 



charging batteries. By plugging into I he 
240- volt socket in the parking meter 
shown above, a car could be partially re- 
charged for a nominal fee, in this case 20 
cents. Car is British Enfield 0000 owned 
by Chloride Batteries Australia, Ltd. 



Help for 

hypothermia 

victims 




Victims of cold-weal her accidents and ex- 
posure run a high risk of death from hypo- 
thermia. The Warm-Rite, made by Ener- 
gy Systems Corp, of Nashua, M.H., is a 
portable heat source developed from sys- 
tems instated in aircraft ©lection seals. A 
propane flam* less catalytic burner heats 
a glycol fluid that circulates through tubes 
embedded in an insulated nylon bag. 
Thermoelectric modules provide electrici- 
ty to power a pump. According to the 
company, volunteers have slept in unit 
in snow at -29° C. with no discomfort. 




Quick lift for pilots 



Here we see two approaches to lh© prob- 
lem of short runways. The Quiet Short- 
haul Research Aircraft {left) is an experi- 
mental crafi built by Boeing for NASA. 
Specially constructed high -by pass turbo- 
fans mo unled above the wings reduce 



noise and increase lift. In recent lasts, the 
plane took off in less than 700 feel. Ac- 
cording to NASA, scaled-up versions 
would take off in one-third the distance 
and make 1/301 h the noise of comparable 
current airliners. 



Meanwhile, the McDonnell Douglas 
AV-BB (right), derived from the Briiish 
Aerospace AV-BA Harrier, needs even 
less runway. In this vertical- takeoff test, it 
hovered at 130 lest for seven minutes. It 
has a graphiie-epoxy composite wing. 
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Plush digs on wheels 




There may be more expensive cars [ban 
the $230,000 + TAG Function Car, but 
does it matter? Based on the Cadillac El- 
dorado, ihe Swiss- built machine has the 



usual TV, telephone, two-way radio and 
airconditioning. A walnut writing desk is 
also i he I u ded . For budd i n g Jam es Bond s , 
Ihe car is said lo be armor plated to with- 



stand rocket aback. Press a button to re- 
lease poisonous gas (this Irom the coun- 
try of the Geneva Convention); press 
another to spew nails onto the road. 



Skylight tracks the sun 

Lee Dominguez, owner of the Arizona 
Music Center in Glendale, Ariz , has 
designed a sun-tracking skylight to 
help lower electric bills in his store. A 
series of fixed mirror slats mounted on 
a circular frame directs sunlight down- 
ward (far left). Two 10-watt motors ro- 
tate the mirror assembly to track the 
sun. The light passes through two ft- 
inch-thick plastic Fresnel-type lenses, 
one in the roof and one in the ceiling. A 
deader space between the lenses 
and a partial vacuum in each lens pro- 
vides insulation to reduce heat trans- 
mission in or oul. 

Dominguez says a section of his 
store using the skylights uses propor- 
tionate^ one-third as much electricity 
as the rest of the store. He says his 
repair technicians prefer working un- 
der the natural light (left), and that the 
skylights transmit adequate light for 
much of the day, even on cloudy days. 
He estimates l hat II Ihe lenses and 
mirror were injection-molded, ihe de- 
vices could be made to sell for $200. 



You CAN take 
it with you 

While ihe Casa Cama Pack Frame 
can t compete with the four-poster at 
home, it might be an acceptable sub- 
stitute on the trail Made of aluminum 
tubing, its a pack frame and folding 
cot in one unit. A tent covers the frame 
in inclement weather. The prolotype 
weighs about 25 pounds with sleeping 
pad; inventor Ed Taylor hopes to re- 
duce thal to 20. He is trying to market 
frame through Inventors Licensing and 
Marketing Agency in Tarzana, Calif. 
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by Bill Hartford auto editor 



T hey're not crowded into the lower east side of 
New York, not these sophisticated Smmf- 
grants. They're packed into suburban garages,, 
clogging California freeways, stealing 
tight parking spots in every city from 
coast to coast and are very much at 
home on the range. The cars of Europe 
and Japan are in demand here not be- 
cause they're cheap — they're certainly 
not that anymore — but beea use they 
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Dstfun 310QX Is i*. nimble fwd coup>®. 



- T^r # 1 " 



Daitun ?e0-z.»; coupe Is a luxurious grand Tourer. 



Maid® E2& sport coupo 
la bound to shako up 
lhe competition* 



Mercedes- Ben* 300 ID is a 28 mpg } i '\' /♦ 

dioaei station wagon wilh an ^ . 

automatic load leveling system. 



automatic Toad lev el Eng sysiym 



The Dodge Colt 
hatchback is a little 
marvel from Mitsubishi. 




Saab 900 live -door 
^ turbo is a sports car* 
family sedan and station 
wagon rolled Into one 






Mazda RJ(-F n a twln-rqfor racer, 
oilers speed and style. 













Jaguar XJ-S is a VI 2-powared 
2 + 2 Grand Touring coupe. 












* 1 






ROnnull LeCar is a French 
charmer pial'll soon be in 
American Molars showrooms, 












■ 
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Stylish Fiat Siitkda 
latest eniry in smal 
economy Car class 






side of the ear whenever you" re in 
reverse gear. 

Under the hood is a two-liter, 
Bosch fuel-injected, overhead-cam 
Four with turbocharger. You won't 
get less than 20 mpg even if you spend 
all youi- time at the wheel clocking 
Kevo-to-tfJxty times It's a solid ma- 
chine find, to ua, the most exciting of 
the '79s— -a sports car, station wagon 
and family sedan all roiled into one. 

The five-door turbo is the Saab 
flagship; it's accompanied u the '79 
900 lineup by GLi, EMS, GLE and 
two-door turbo models. 

The other tough-aa-a-troll Swedish 
car, Volvo, has a tried and true lineup 
for 79: The 2 12. 242GT, 244, 245, 264, 
265 and 262 C sedans, station wagons 
unci luxury coupe have minor styling 
changes and very nice suspension 
twe!i ks that improve ride and handling. 
The addition of a rear stabilizer bar 
on the 2-15 and automatic self-leveling 
shocks on the 265 increases roll still- 
ness and makes these wagons better 
balanced than in previous years. (The 
Volvo wagons are only the second 
classiest on the road, now that Mer- 
cedes has a station wagon mode Id 
Engines are a Volvo forte, and they're 
smooth, strong and clean for 79. A 
diesel Six will be along later this year 
and if it's anything tike the gas power- 
plants (my '68 1455 just hit 11 6,000 
miles and tliq engine has never been 
touched J , a Big-D Volvo will keep you 
cruising right Into the next century. 



They'll he the first i960 models 
and welcome additions to the market, 
hut these front- wheel-drive compacts 
still won't he any competition for 
many imports. Consider a car with 
front-wheel drive since the atari of 
the marque: The Saab shown rolling 
tiff the a hip on the previous pages is 
a 909 aeries, five-door turbo. It's a 
unique automobile with extraordinary 
performance, precis© handling, su- 
perb comfort and, amazingly, room 
enough with the rear a eat folded to 
roll out a sleeping bag* The five-door 
turbo is a notch above the average 
uew-ear price r ange of $6000 to 39000, 
but is a complete package with — 
catch this E— healed front seats, elec- 
trically operated rear-view mirrors, 
sunroof* four-wheel disc brakes, 
Michel in TRX tires. Hi! stein shucks, 
pollenproof ventilation system, power 
steering with great road fee! and grab 
handles, secret stash spots, little lights 
everywhere, including the glove box 
and a backup light at the front that 
illuminates everything on the left 



offer something that has not always 
bee n is va i i a ble i n t he ca rs f rom Det ro i t 

It was, simply, fuel economy (and 
careful workmanship! that appealed 
to the practical-minded motorist dur- 
ing the heyday of the Beetle. Early 51G 
enthusiasts got a sports car that sipped 
petrol, too. Years a go. Mercedes offered 
a diesel passenger car that combined 
1 uxu ry !i nd f u e I economy . ita J i a n s po r ts 
cars thrilled drivers who worshiped 
the sound and fury of a Vl2at redline. 

Today, imported cars still offer 
caref ul assembly, economical perform- 
ance, sport i ness and excitement, hut 
have added unique safety engineering, 
emisaiona-control techniques and 
space-efficient design layouts that De- 
troit has been slowly and sometimes 
reluctantly copying. Later this month 
when GM presents its new front’ 
wheel-drive Chevy Citation (Nova 
replacement!. Pontiac Phoenix, Uuick 
Skylark, am! Olds Omega 3 full report 
next rnunthj, Detroit will ha^'e its 
largest squadron of import fighters 
to date. 





VW Rabbit is now U S built bul 

engine s of! Ihe boat The 604 is Peugeot's 






The cars of Japan 

The Japanese have changed our 
driving habits. SmalL five-speed, 
front-wheel-driVe hatch harks aren't 
just economy cars, Americans have 
found. They're fun. They can even 
he a way to heat the system: Some 
models, those without catalytic com 
verters, don't need unleaded fuel. 

Not all ears from Japan are visual- 
ly exciting, but they do have top val- 
ue and high technologs'. It was Japa- 
nese ingenuity, remember, that put 
things like CVCC. MCA-Jet and 
BEEC-T into our vocabularies and 
onto our roads. 

The Big Three here— Toyota, Dat- 
sun and Honda — alone have over 
half the U.S. import market. Suba- 
ru, Mazda and Mitsubishi don't 
have the big numbers, but do have 
many outstanding models. Here’s 
the T9 rundown. 

Mazda's latest car, just intro- 
duced, is the 626, in four-door sedan 
and coupe models. lt + s a gem: styl- 
ing's clean, performance is crisp and 
comfort and convenience abound (a 
First hand Report on the 626 will ap- 
pear next month). 

Most exciting model in the line, 
and the only rotary engine machine 
in the United States is, of course, the 
RX-7 sports car* Demand is still 
greater than production a year after 



Audi 4000 is a mini 5000 that M be 
here before the year is oul. 




its introduction rocked the sports- 
car market. 

With the introduction of the five- 
door wagon for ’79. the number of 
GLC models is four, the others being 
the three and five-door hatchbacks 
and the GLC Sport. Engine displace- 
ment is up from 1.2 liters to 1,4, 

Honda's latest model, shown 
above, is the notchhacked Prelude 
coupe which should be in showrooms 
now. The 2 + 2 is traditional Honda: 
fwd, CVCC and independent suspen- 
sion front and rear. It sports a fea- 
ture that's a first for a Japanese au- 
tomaker: a sliding steel, power sun- 
roof. The instrument panel has sev- 
eral innovations, including a combi- 
nation speedometer tachometer, in 
die a tor needles of both instruments 
on the same axis shaft; and a "Rota- 
ry Radio" with a readout panel, in- 



stead of conventional tuning dial. 

Three and four-door Accords, and 
two and three-dsn ir Civics, and the 
Civic wagon make Honda's lineup 
for "79 the fullest ever, 

Subaru' s fwd and 4wr! models, the 
standard. I)L, FE. GL and UK coupe, 
sedans and station wagons are re- 
fined somewhat from last year, with 
new" electronic ignition and side win- 
dow defrosters. The excitement of 
these cars ls in the way they gn. es- 
pecially through snow, Heaven 
knows they're not exciting to look at. 
According to some sources, the eye 
appeal of the line is being worked on 
now and we'll see a new look when 
the 1980 models are introduced. 

Mitsubishi's arrangement with the 
Chrysler Corp. has its cars being 
sold as Plymouth and Dodge models 
in those dealerships. Just added to 
Dodge Challenger Plymouth Sap- 
poros and Dodge Colt. Plymouth Ar- 
rows are Colt hatchback and Plym- 
outh Champ models (see page 112, 
Oct. *78 for more details on this *79 
lineup). These neat little hatchbacks 
feature fwd and twin-stick drive 
trains powered by MCA-Jet Fours of 
1. 4-liter displacement. 

tsuzu Qpels are the Japanese cars 
with the German name that Huick 
fptease rum ra page 2W 
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FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EDPTOR 




Driving the Porsche 




In countryside around Stuttgart, we found Ihe punch of the turbo to be a* neck-s napping 1 



T urbocharging completely turns 
around the Porsche $24, from 
a very decent performer into an 
absolute rocket sled. 

The first time 1 stood on the gas 
pedal, I'd been putt-putting along a 
country lane in southern Germany. 
I'd just shifted from low to second 
and was curious to see what would 
happen at wide-open throttle, So I 
pushed the accelerator to the floor, 
At first, not much did happen, I 
glanced at the taeh, which at that 
point stood near 2000 rpm, Keeping 
my foot on the floor, I watched the 
tach go upward normally, 

Between 2000 and 3000 rpm, accel- 
eration felt unspectacular, and 1 
told myself, “Well, this is nice, but 
nothing like I'd expected, 1 ' 

Then all of a sudden, at 3000 
rpm — vorootn! It felt as though I'd 
been hit from behind by a truck. 
Without warning, the turbo took 
hold and propelled the car with 
something akin to JATO power. The 
only two stock cars I’ve ever driven 
that felt anything like it were a 427 
Cohrn and a 427 Corvette, 

The Porsche's power kept getting 
stronger and stronger, though, 
shoving me back in my seat even 
harder as rpm climbed. According to 
factory charts, torque peaks at 3500 
rpm and horsepower tops out at 
5500. Yet the engine winds willingly 
to 7000 rpm and feels strong almost 
all the way to that speed, especially 
in second and third. 

I went from second to third and 
again felt this fantastic jolt from be- 
hind, Even in fourth there's an 
amassing reserve of power for pass- 
ing on the Autobahn. But always 
only above 3000 rpm. Below that, 
takeoff feels strictly so-so. And 




Four “noa-trir open I ruga on hood of the turbo are needed to provide the additional air 
engine needs for cooling and breathing— and make oar eaay to recognize. 




Hear epoilar aide aerodynamic flow over the turbo to reduce coefficient ot drag. If a at- 
inched to the hatch lid and la aott rubber «o It doeanf get nicked. 
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924 Turbo 




At 3000 rpm, extiHust turbocharger on two-ltter Four cornea on strong. Engine torque peek 
1 b st 3500 rpm srxt horsepower reaches Us maximum of 170 el 5000 rpm. Redllnt Is 7000 
rpm snd maximum boost or I nlalte air pressure provided by turbo is 10 pii. 




ss that of old 427 Corvette and Cobra. 



there h tha.1 usual turbo lug 1 3 i bit 

lasts about a second, no mat ter what 
the rpm. 

Porsche hasn't changed the turbo- 
charged 924 much externally. If you 
look closely, you’ll find a row of four 
new radiator openings in the nose, a 
NACA duct on the right side of the 
hood, it so ft -rubber rear spoiler, and 
new aluminum wheels. But Porsche 
purposefully didn’t pitch ie up the 
924 too much, so it's sort of a sleep- 
er, 

Down inside, though, are quite a 
few subtle changes. The KKK super- 
charger (KKK stands for Kuhnle- 
Kopp-Kauseh, not Ku Klux Klan) 
tucks underneath the right front 
edge of the tilted engine, where it's 
all hut inaccessible, However, since 
turbos tend to be reliable, there 1 /* no 
big worry on that score. 

Under normal driving conditions, 
the turbo freewheels, thus not add- 
ing to power or to fuel consumption. 
Floorboard the gat* pedal* though, 
and the K KK kicks in as soon as ex- 
haust pressure builds up. The turbo 
can turn up as many as 90,000 rpm, 
giving as high as a 10-p.s i. boost. 

This turbo boost, of course, affects 
only the volume of air entering each 
combustion chamber. Fuel is me- 
tered to fit ever-changing engine re- 
quirements— metered by the Bosch 
K-Jetronic fuel -injection system. 
The turbo, by the way, has a very 
soft whine, something like a far- 
away diesel truck. 

To go along with the extra horse- 
power and torque, Porsche engi- 
neers have made a number of drive- 
train and chassis changes. The 924’s 
central backbone tube is heftier, as 
are gears and bearings inside the 
five-speed transsxle. 



The four-wheel disc brakes and 
axle shafts are bigger than on the 
standard 924, too* Wheels are of a 
new design, also larger than before, 
with 1 85/70 VE 15 tires stock and 16- 
inch wheels and tires available as 
an option. 

Otherwise, the 924 turbo uses 
much the same components as its 
non supercharged cousin. Suspen- 
sion still feels a hit too stiff, and an 



adjustable steering column might 
help take the wheel out of the driv- 
er's lap* 

In terms* of figures, the well-driv- 
en turbo 924 will do zero to 60 in ap- 
proximately eight seconds. Top 
speed is said to be 141 mph, and I 
don’t for a minute doubt it. Price is 
equally impressive. The turbo adds 
about $6090 to the normal 924’s 
$14,009 price tag. Wf 



SPECIFICATIONS— PORSCHE 924 TURBO 



Vn-hl els Typ* 

2-dot* kftbecfc 2/4 passenger ceupe front engine 
placement, rear ttaraaxie. 

Price, U.5, port of entry 
iKQ.QOO epprOKlmately 

Engine 

Type. In-line, sohe Four, wafterowied. 5 main 
hirings 

Sore and suuhe: 3.4 * 3.3 in (86,5 % 34 4 
mm). 

Displacement: 12 1 cu, tn {1984 ce). 

Compra salon ratio: 7.5:1. 

Induction system: Bosch fuel injection, KKK tur- 
bocharger. 

Mat bhp @ rpm (DIN): i?o @ 55 m. 

Max. torque @ rpm. 180 @ 3500. 

Orirttriln 

Clutch: Single dry plate with hytUOuMc 
actuation. 

Dflveshstt. Ftexibie shaft inside rigid tubular 
housing, no universal joints. 



Transmission; Rear-mounted nansaxte, fuly 
synchronised live-speed manual geartxu In 
unit with ditfersmiat, overdrive Sin 
Brakes Four-wheel discs, Hosting csillpws, 
vacuum assist 

Suipantlwi and steering 
Freni suspension tntiepo nda nl . try MaCPtieo 
son struts, antinoll bar 

Rear suspension; Independent U*jptnted haH- 
shaft aKtBB. angled trailing arms, transverse 
tore! on ban. hydraulic shocks. artlroM bar. 
Steenrvg; Rack and pinion. 20:1 ratio. 

Wheels: Diecast aluminum SJ k 15. 

Tires: 155/70 VR 16. 

Body and dlmenalona 

Bodywork: Unitized sleel construction with 
backbone lube. 

UVhi4nlihj«HEiA Q>S fi an 

Overall lenglfv'wldth'heighl; t66 Q^. 4/50.0 
in. 

Track, (rOnt,- r»S? 65 9,' 54. 9 in. 

Curb weight: 2601 lbs 



APRfL 1979 101 




to see-underwater 



A lookout below is easy for this armchair 
diver/ inventor who uses pushbuttons 
to head down and out. 




W hy burden yourself with ex- 
pensive Jiving tanks, regula- 
tor, weight belts, buoyancy-compen- 
sating vest and swim fins whenever 
you want to go underwater? 

Max Taylor, an inventor and re- 
tired posts) employee who lives in 
Crystal River, Fla., pondered that 
question 11 years ago. Now, at 78, 
Taylor rides around his local water- 
ways in the rig he developed to 
answer the question* If anyone 
thinks Taylor's scuba-mobile with 
its pipe-fitter’s delight of pipes and 
hoses looks funny, be should try to 
come up with something that can 
drop you eight feet under water in 
three seconds and bring you back up 
in the same length of time —all while 
you are sitting in the catfish seat, 
comfortably pushing buttons on the 
arms of your submersible easy chair 
while inquisitive fish watch to see 
how you make it look so easy- 
Taylor claims he could have cut 



down on hia research and develop- 
ment time— he built six experimen- 
tal models — if he’d had a junkyard 
nearby as a source for parts. Re- 
search is expensive, but his machine 
will now travel two to three miles an 
hour for about seven hours at a cost 
of about 80 cents a day. 

The 300-pound rig is floated on two 
parallel pontoons, catamaran style. 
At the bow sits the submarine eap’ 
tain, while astern he has a pair of 
Mercury Thruster trolling motors 
powered from storage batteries in 
the pontoons. Between them is an 
air compressor that provides air, 
both for breathing Eind for the bal- 
last tank that lowers and raises the 
diving seat, 

Steering is accomplished by se- 
lecting power for either the port or 
starboard Thruster motor, rather 
than using both at once. Pushbut- 
tons on the seat armrests, next to 
the ballast valves, control all neces- 



sary operations. Max, who reports 
that learning to drive and dive takes 
about five minutes, plans similar 
two- and three -passenger craft. 

Depth of diving, currently about 
eight to 10 feet below the surface, is 
determined by the length of the sup- 
port pipes that extend above the 
vessel w r hen the seat is surfaced. For 
submerged running, the wide beam 
of the pontoons and the subsurface 
weight of the seat and ballast tank 
help the pipes stabilize the rig. Thus 
progress is smooth and small chop 
does not give the helmsman a bronco 
ride below. 

Though the boat cannot go under 
another craft as a diver might, the 
driver-diver can easily make under- 
water repairs on the sides or tran- 
som propeller of another hull. But, 
best of all seems to be the sight- 
seeing potential, as you easr along 
in your own unlimited aquarium. 

— Bill McKemtm 




Powering up lor subsurface sightseeing, Fforidfl Inventor Max Taylor starts compressor 
that gives him air and raises and lowers him aboard hie scuba-mobile. 



It's pushbutton boating for this machine’s 
skipper, os ho fingers armrest controls that 
run elevator seal end turn on trolling mo- 
tors that ease the rig along. 





Elevator seat tor down-and-under helmsman can 
rise or descend eight feet In ihree seconds by acti- 
vating two-way valve. The demand breathing sys- 
tem has compressor and reserve tank supply. 




Under way. Taylor's prototype surges along at 2 mph with one Mercury Thruster 
trolling motor. The latest version uses two for easier steering. 



Starting down, Tay- 
lor is not fastened 
Into seat, could eas- 
ily swim to surface If 
necessary . The 300- 
lb. rig provides sta- 
ble platform for scu- 
ba photography. 
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Shoot 
panoramas with 
your snapshot 
camera 



OVERLAP 




Make those wide- angle photos 
without any special equipment 

by Tom Sahagian 



How to overlap shots for panorama, It s 
fiomellmaa poaelble to mow parallel to th# 
scene and take all shots head-on, but often 
there’s not enough room to move around. 
Also, object sires In photos may vary, pre- 
venting matching of adjacent photos, 



H ow often have you trotted out a 
snapshot album only to be dis- 
appointed by the dullness of many of 
the photos? Have you wished for pic- 
tures that showed the sweep of a 
city skyline, the breadth of a rolling 
valley or the stretch of a winding 
road — in short, a panoramic view of 
the world? 

One w&y to take such pictures is 
with a $1000 panoramic camera. If 
that isn't possible,, there in an alter- 
native. You can make panoramic 
pictures yourself, even with a snap- 
shot camera. The results won't 
equal those obtainable with a cam- 
era made for the purpose, but they 
will give your snapshots a new di- 
mension. 

Taking the pictures 

Pick a scene you think would lend 



itself to the panoramic format. 
While skylines and valleys are natu- 
rals, many ordinary scenes take on 
added drama when photographed 
panoramically. 

While standing in the same spot, 
take several shots of a given scene in 
sequence. Don't be afraid to overlap 
shots as much as 25 to 30 percent. 
While a tripod helps to keep the cam- 
era always at the same level (many 
snapshot cameras have a tripod 
mount), it Is easy enough to shoot 
without one. Best time of day is 
around noon because lighting is 
more uniform, but for panoramas of 
two or three shots this is not as cru- 
cial. 

Taking photos for panoramas is 
easy; mounting them in an attrac- 
tive way is a bit more difficult. Suc- 
cessful mounting is mostly a func- 



tion of patience and thoroughness. 
It's almost impossible to achieve 
perfection, but the difference be- 
tween a rush job and a careful one is 
painfully apparent. 

Essential materials 

To start, assemble all necessary 
tools and materials on a largo, flat 
work area- A drafting table is per- 
fect, but a table or countertop will 
suffice. You'll need, besides your 
photos, a sharp knife (like an X-acto 
knife), cardboard, clear cellophane 
tape t spray glue, a straightedge and 
a cutting surface. A T-square and 
triangle are helpful, but not essen- 
tial Since you’ll be spraying glue 
around and cutting up photos, pro- 
tect the work surface. And work 
with clean hands. 

To have a preliminary idea of how 
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The panorama above was shot with 35-mm SLR, bul similar results 
are possible with a 11D camera. Careful scrutiny reveals seams 
and some unavoidable mismatching where photos meet, but over- 
all effect la Impressive, Diagram {above) shows how photos are 



matched- Few remain uncut; matching process Involves repeated 
cutting and trying. Do your experimenting with unimportant 
photos to become familiar with the technique eo that your impor- 
tani ones won't be botched. 



the panorama will look, arrange the 
photos yoiTve chosen so they pre- 
sent an unbroken Keene. There will 
be some overlap, of course. Few, if 
any, snapshots will match up 
against other photos without any 
overlap because the inevitable dis- 
tortion in a picture is most pro- 
nounced at the edges. YotTll also no- 
tice that the photos don't line up 
parallel, but are at slight angles to 
one another. This also is caused by 
distortion. 

Patience needed 

Now that you have an idea of what 
the panorama will look like, you can 
begin the final cutting. This step re- 
quires the most patience* It is per- 
haps chores like this that produced 
the expression ''cut and try,” for 
you’ll be doing plenty of that. 



Begin by taking the middle photo 
of the group and lining up one of the 
photos that goes on either side. Be- 
cause of the edge distortion, you 
may need to cut pieces from both 
photos. Use a straight-edge and a 
sharp knife that will make a clean, 
straight cut; a dull blade will shred 
the border. 

Once you've made the proper cuts, 
use a small hit of tape to hold the two 
photos in place. You can tape them 
to some scrap cardboard for now. 
Cover as little of the photos with 
tape as possible. Continue cutting 
and arranging and taping until the 
photos are lined up in their final po- 
sitions. 

Although you now have an un- 
broken panorama in front of you, the 
outer perimeter is quite jagged, To 
have a rectangular panorama, some 



additional cutting will be needed. 
Here a T-square and triangle will 
come in handy, hut careful measur- 
ing and cutting will yield an equally 
good result. 

Cardboard works best 

You may mount your panorama 
on just about anything, although 
cardboard is easiest to find and to 
work with. For extra stiffness* or if 
you want a good-looking border, 
matte board is excellent. Some peo- 
ple simply tape their photos togeth- 
er, with the extra tape holding the 
photos to the mounting surface. But 
this is ugly. Better to use spray glue 
(available in art supply stores and 
hobby shops!. Make sure you spray 
the backs of the photos evenly, espe- 
cially along the edges. Otherwise, 

turn fo paflg 222} 
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Car stereo-better than 
home on the road 

Add-on car stereos let you ride down the 
highway to the accompaniment of at-home 
quality music. We look at the major brands. 

by Fred Petras 



* 
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[Panasonic 



AillUHtvtHSt 






AM 






Panasonic's CQdl©20 ta representative of whai is 
happening in aulo sound. This unil offers a full 
25 walls total output. FM noise- quieting, auto- 
matic search and 12 station presets. 



T 'he first lime you ride in a ear 
equipped with one of the new 
high-power auto sound systems you 
will have a truly eye-open ing — and 
ear-opening — experience. Not just 
loud — but good! The days of tinny 
car stereo are over. If it weren't for 
the roadside scenery moving by the 
window, a listener might think he 
was in his own living room. 

Such sound is not cheap — prises 
can be $500 and even higher, but the 
power outputs are greater* and dis- 
tortion far less* than used to be the 
case* 

Just about every feature you can 
think of is offered- Do you want au- 
tomatic tape reversing* so that you 
will never have to take out a cas- 




Oual tom controls are featured on this Au- 
diovox Model CAS-600A H: also has a Dolby 
circuit and runs at 20-w.p.c. output- 
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Signal-seeking automatic tuning and slx- 
over-six (AM, FM) stall on presets are fea- 
tured on this Kraco Model LED-509. 



sette just to flip it to the second side? 
If so, you’ve got it — in at least 15 
high-powered models. How about a 
digital readout that will display sta- 
tion frequencies as lit-up numer- 
als— just like on a home-style, fancy 
component tuner or receiver? Auto 
stereo m;in ufacturers now offer dig- 
ital readouts — -some that even dis- 
play the ftmt — in an ever- increas- 
ing number of quality tape radio 
combinations. Would you like the 
convenience of scanning where the 
receiver itself finds or hunts for the 
preset radio stations you w'ant to 
hear? The convenience is yours. You 
want high power for the same kind 
of “gut ,T or “visceral” listening lev- 



els jls in your home audio environ- 
ment? That* too, is yours. As for 
sound quality, many of the deluxe 
players will produce true hi-fi if they 
are hooked up to speakers that are 
responsive. 

Before you put your money down 

If you are thinking of buying, the 
best advice we can give is to look a 
lot and listen a lot. Consider the fea- 
tures of the units you are looking at 
and listen to how they sound. Com- 
pare them hy using two or thr#e dif- 
ferent sets of speakers. Your ears 
must be the final arbiters, no matter 
what the spec sheets or salesmen 
tell you. 

When you look at equipment, be 




Electronic scan, pause tuning sounds a 
note of convenience in J.I.L's Model ©34 E, 
with auto-revarso and a digital dial. 








certain it will fit your car's dash- 
board. Nothing is more heartbreak- 
ing than to fall in love with a mis- 
match, Try out the operating con 
trols and be sure they have a smooth 
and comfortable '*feeL” Ease of op- 
eration can be a safety factor when 
y ou buy cur stereo — you do not want 
to be distracted when you're driving 
by hard- to- use gear. Tuning dials 
should move smoothly with no back- 
lash; pushbutton lock- ins should de- 
press easily and precisely; volume 
and tone controls should be handy to 
your fingers and rotate easily; and 
you shouldn't have to take your eyes 
off the road to load a tape. 

Confusing power ratings 

If you're a high-power buff, bc?- 
waref You will have to rely more on 
your ears than on what the spec 




Clarion's PE-93BA under-dash cassette 
player (no record) features Dolby circuit, 
auto-reverse and "component' 1 styling. 



sheets say, A current trouble area in 
the auto-sound marketplace is that 
there are no true power standards 
for measurement. One firm may 
give a power spec of 45 watts and not 
say if it is per-ehannel power or A 
combined-channel total. Another 
may say 15 watts per channel, but 
not tell you if the wattage is RMS t 
music power, peak power or whatev- 
er. There may be no indication as to 
distortion level, and speaker-ohm 
ratings are often, missing from the 
specifications. 

The auto-sound industry still has 
to get its act together. tThe home 
stereo industry, in 1974, was pre- 
sented with a set of FTC guidelines 
to follow. If the auto-sdund manu- 
facturers do not soon regulate them- 
selves, they also may find the FTC 
at their door,} Until that day ar- 
rives, do your listening with your 
ears on the music and not your eyes 
on the spec sheets. Listen to deter- 
mine if the maximum volume level 
of a unit is adequate for your own 
needs. When you make comparisons, 
do them on the best speakers in the 
store so you will know 7 the optimum 
sound quality. 

Spec sheets, right now, will give 
yon little idea of frequency re- 
sponse, wow, flutter or signal/noise 
ratios so listen as carefully as you 
can for balance, clarity and realism 




An elapsed timer for timing trips end check- 
ing speedometer accuracy highlights San- 
yo's Model FT- 167-0 cassette, 'radio. 



with ft minimum of distortion at 
both high and low volume listening 
levels. By tho way, if a piece of 
equipment sounds good in the 
store — it'll usually sound even bet- 
ter once you have it installed in your 
carl 



out the major and/or unusual fea- 
tures of each set. All the sets offer 
the bEisies: balance, volume, tone, 
fast- for war d/re wind, tuning and 
fader. Radio sections are all AM/FM 
stereo. Prices may fluctuate, but 
those listed were current at press 
time. 

Automatic Radio offers two auto- 
matic-reversing cassette/ radio com- 
binations, Model CTH-239"2 at $283, 
with 15 watts per channel (w.p.c.) 
output, features pushbutton tuning 
for five preset stations, Model ( 1 LA- 
374 0, at $390, with iB-w.p.e. output, 
features similar tuning, plus digital 
readouts of station frequencies and 
the time. Automatic Radio also of- 
fers Model ELR-3742, which is a car- 
tridge version of the CLA 3740, at 
$ 365 . 

Audiovox*sCAS 60QA has 20- w.p.c. 




Jensen's R430 offers 30 w.p.c, using an outboard amplifier. The unit features Dolby, blanv 
pl-ificatlon circuitry, FM interstallon muting and electronic switching of controls. 



Surveying the field 

In the brands we examined, we 
limited ourselves to the so-called 
M &tep-up” models — better quality, 
cleaner sounding and with 10 or 
more watts per channel. The survey 
is listed by brand name and points 



Pioneer's Model KPX-9QQ0 uses a separate 
2D- w.p.c. amplifier. The amplifier may be 
mounted behind dash or on firewall . 



output, and features Dolby noise re- 
duction circuitry for noise-free 
sound with better high-frequency 
response. Price: $340. 

Roman's Mach 50, at $440, offers 
15- w.p.c. output and automatic re- 
versing, in addition to Dolby noise 
reduction, 

Clarion PE-751A with 12-w.p.c, 
output has Dolby circuitry, auto- 
matic reversing and five-station 
preset pushbutton tuning, all for 
$ 377 . 

Cobra Models 99GTL (at $200) and 
97GTL (at $150) both offer I2 w,p.e, 
output, but additionally have plug- 
in adaptability to a power amplifier/ 
equalizer and remote CB.. The 
99GTL has five-station pushbutton 
preset tuning. 

Concord Models HPL-110 ($240), 

H PL-200 ($300), and HP-350 ($350) 

are look-alikes, differing only in 
their power outputs, which are 1 0, 15 
and 20 watts per channel, respec- 
tively, They all feature Dolby cir- 
cuitry, and Sen dust- A Hoy heads for 
long-life performance. 

Craig Models T685 ($300), T633 
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($210) and T631 ($180) are desig- 
nated Powerplay and offer 12 watts 
per channel output. The T6E5 fea- 
tures a digital clock and digital read- 
out of station frequencies, five pre- 
set station pushbuttons and auto- 
matic reversing. The T683 has aulo- 
reverse. Model S685 is the cartridge 
equivalent of the T685, at about 
$ 280 , 

J,1*L* calls its high-powered tape/ 
radio combinations Power Pumpers, 
They have 10 watts per channel out- 
put. Model 634 E features LED nu- 
merical readout of channel frequen- 
cies during AM or PM play, scam 
pause station search across the dial, 
seek/loek-in for adjacent station 
tuning, four programmable AM and 
four programmable FM station set- 
tings, digital-readout clock and 
auto- reverse, it sells for $490. A car- 




Electronic controls and digital readouts 
contribute to the new design ''leer' el 
SparkomaUc's 22Vir-w.p,c, Model SR-340O. 




Cobra Model 99GTL ha S plug- In adaptabili- 
ty to pdwar arnp[tff*i7*qijA(42*r and remote 
C0 — along with five station preseli- 



tridge version. Model 874 E, sella for 
$450. Model 633 features automatic 
reversing and sells for $300. 

Jensen's high-powered car tape/ 
radio Units reveal their hi-fi origins 
in their "component look,” Model 
R420, with 10 watts per channel out- 
put operating into two woofers and 
two tweeters, can produce 18 w.p.e. 
through two regular speakers by the 
flick of a switch. Other features in- 
clude Dolby circuitry, loudness com- 
pensation for full bass at low vol- 
ume, automatic tape-end alarm and 
feat her- touch micros witches. Its 
equivalent in the cartridge format is 
Model R&20. Both units are priced 
the same; $370, Model R430 (cas- 
sette) and R 330 (cartridge) are high- 
er-powered units with separate am- 
plifiers that provide 30 watts per 
channel outputs into two woofers/ 
two tweeters. Price of each model is 
$470. 

Kraco's ^computerized" Model 
LEO-509 ($400) allows presets of six 
AM and six FM stations. Featured 




Metro Sound s MS-8650 has a long-life Sen- 
Alloy head, auto-reverse and a loudness 
switch. It has a 25-w.p,c. output 



are signal- see king, auto-tuning, au- 
tomatic scanning of radio frequen- 
cies* and green LED displays of sta- 
tion numbers and the time. Power 
output is 15 w.p.e. 

Metro MS-8650 is an automatic 
reversing unit with 25- w.p.e. output, 
featuring Sendust-Alloy long-wear 
head, loudness switch and connec- 
tions for external amplification/ 
equalization and loudness controls. 

Panasonic offers electronic tuning 
in its CQ-S520, priced at $400. It fea- 
tures automatic station search* 
"memory" tuning of six AM and six 
FM stations, digital LED readouts 
of station frequencies and time, 
auto- re verse, and FM impulse noise- 
quieting circuit. The power output is 
L2-w,p,c. Model CQ-G520 ($240) offers 
12-w.p.c. output and features im- 
pulse noise -quieting circuit, Repea- 
track for automatic replay of a re- 
wound cassette, and 10-station pre- 
set (Five AM, five FM). Model CQ- 
2520 is the cartridge equivalent of 
the 6520 and costs $220. 

Sanyo's Audio/Spec Models 
FT14&0A ($200)* FT 1495 ($220) and 
FT1670 ($370) offer 10- and 12- w.p.e. 
uutput in regular operation with 
two speakers, or 14 w.p.e, in ''bifirn- 
plified mode" using two individual 
woofers and two tweeters. Features 
common to the 1490A and 1495 are 
Dolby, auto-reverse, automatic an- 
tenna operation (raise, lower), and 
loudness control. The 1870 features 
remote signal-seeking, 1 0- station 
preset, precise solid-state tuning, 
digital station frequency /time read- 
outs, and an elapsed timer For tim- 
ing trips and checking speedometer 
accuracy, A cartridge type Audio/ 
Spec unit with bin m pi i location simi- 
lar to the above is Model FT1877, at 
$200, It features Dolby and five-sta- 
tion preset. 

Kparkornatk has three 2214- w,p,c, 
units, Models SR 3300 ($260), SR 
3400 ($300) and SR 3100 ($230). Key 
features of the 3300 are auto-re- 
verse and electronic switching, The 
3400 has electronic controls, elapsed 
time and reset controls* and LED 
digital time and frequency display. 
The 3100 also has electronic con- 
trols, A cartridge equivalent of the 
3400 is the SR 2400 ($270). 

A few companies are offering hy- 
brid models — we could call them 
“aemieomponents" — consisting of a 
“bead" unit (player-only, nr player/ 



radio) for in-dash nr under-dash 
mounting, packaged wnth a separate 
power amplifier module for out-of- 
the-way mounting behind the dash, 
on the firewall, in the trunk or else- 
where, These generally offer a bit 
more power than the all-in-one 
types because the amplifier section 
can be built larger, with better cool- 
ing potential, 

Pioneer Models KP-88G ($230) and 
KFX-90DO ($350) are typical. The 
former is an under-dash cassette 
play deck with Dolby noise reduc- 
tion* locking fast-forward and re- 
wind, and automatic play after re- 
wind, The 9000 is an in-dash AM/FM 
stereo Supertuner/cassette deck 
combo with phase-locketl-loop For 
FM stereo separation and five-sta- 
tion preset tuning, Both of these 
units come packaged complete with 




Note the five preset station buttons and In- 
stant stall on readout. These make the S6BS 
from Craig an easy unit to operate. 




Model ELR-3742 Irom Automatic Radio has 
s dlgilel readout of both frequency and time 
in an eight-track cartridge; radio. 



a 20- w.p.e. RMS power amplifier. 

Roman* in its Gold Labe) series, 
has two in-dash combos that come 
packaged with 25- w.p.e. amplifier/ 
graphic equalizer that contains a 
tuning level metcT. One* Mach 90, 
Mae a an AM/FM stereo radio/eas- 
aette player featuring digital sta- 
tion frequency and time readouts, 
five/five preset AM/FM pushbut- 
tons, and auto-reversing cassette 
transport with Dolby at $600, Mach 
80 has similar radio features, with a 
cartridge player. Price: $550, 

You'll also find models basically 
similar to those we've discussed in 
the Automatic Radio, Bristol, Grun- 
dig, Marantz, Midland and Royal 
Sound lines* 

If you're looking for Higher power 
in under-dash models- — in both cas- 
sette and cartridge — there are a few 
to be had. Typical are Clarion Mod- 
els PE-453 A (cartridge) at $160 and 
PH -8 38 A (cassette with auto- re- 
verse) at $244, both straight players- 
only with outputs of 12 w.p.e, PM 



100 POPULAR MECHANICS 





Effects and dimensions ot a One- 
megaton nuclear weapon debnated 
at ground level ere shown, Zone ot 
complete destruction; All buildings 
ere destroyed, as are blast shelters 
near ground zero; but 75 percent ol 
underground shelters remain intact. 
Zone ot heavy damage: Some build- 
ings remain upright. Blast shelters, 
including some ba&emenMype shel- 
ters, remain undamaged. Zone of 
moderate damage; Shelters com- 
pletely undamaged; conflagrations 
from thermal radiation. Zone of light 
damage: Isolated rubble and some 
tires. Beyond the zone of lighl de- 
struction (7.5 miles Irom ground zero 
in this ease), the blast's shock wave 
is harmless. Danger from exposure 
to radioactivity would vary with lime 
person remained in the blast area or 
lalfout zone, which would spread up- 
wind from blast center in an elliptic a] 
pattern. A 10-meg alon weapon would 
have similar blast etlects on an area 
having tw i ce the di a mete r of this one . 

Adapted from a widely circulated 
civil defense manual published in 
the U.S.S.ff. 



CIVIL DEFENSE: 

Fix it or 
forget it? 
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While food supplies rot in fallout 
shelters, experts disagree on how to 
patch our domestic armor. 

by JimToedtman 




DAHAGF LIMIT D I AM. . 15 Ml- — 

TOTAL DESTRUCTION Ol AM : 5 ML — 
— H£AVY DESTRUCTION DIAM.: 7 ML— 
MODERATE DESTRUCTION DlAM.: 8 Ml. 
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^%ur civil defense is down, De- 
cades of false starts it ini 
patchwork policy have left huge 
holes in t he system that's supposed 
to protect us if we're attacked. 
Ami there's wide disagreement to- 
day i >i j how to beef up our domestic 
armor — or whether we should even 
bother. 



You need i i*l look back more than 
a generation to chart some of the 
zig&ugtf in civil defense strategy. 

October 1962: Huddled in a 
White House hideaway. President 
John F. Kennedy and his national 
security advisers contemplate the 
military retaliation they can ex- 
peel if the I'nited States is to at- 



tack Cuban missile bases. Air 
Force lumbers, armed with nuclear 
weapons, are actually poised on 
runways, engines running, in prep- 
aration for a Cuba strike. Other 
Strategic Air Command bomber-? 
fly toward Russia, turning back 
when close enough to underline 
Cnitcd State.'' determination, but 




not so close as to invite Soviet at- 
tack, American missile batteries 
stand ready with cur heaviest 
nukes, while air, sea and land forces 
mass to invade Cuba if necessary* 

Kennedy has a question: Could 
Miami and Florida's other coastal 
cities be evacuated? The question is 
passed to Steuart L. Pittman, then 
an assistant defense secretary, "I 
was called into the marathon crisis 
meeting and had to tell him it would 
not be practical," Pittman recalled 
recently. Evacuation had been dis- 
carded as a national strategy, Pitt* 
man told the meeting. In a burst of 
national enthusiasm in the Eisen- 
hower years, it had been replaced by 
the concept of skelters — under- 
ground bomb-blast and fallout shel- 
ters, both homebuilt and public. 

November 1978i The White House 
leaks a story that spending for civil 
defense will double over the next 
five years* with emphasis on evacua- 
tion — "crisis relocation" in bureau- 
cratic parlance. President Jimmy 



Carter himself later denies the re- 
ports* but Federal civil defense offi- 
cials continue to talk about the fa- 
vored modern strategy: moving mil- 
lions of people out of cities, away 
from danger. Today, the national 
system of fallout shelters has been 
relegated to the seraph cap. For the 
most part, the vast effort of build- 
ing* surveying, marking and stock- 
ing shelters that began in the 1960s 
is now part of a closed chapter in the 
nation's history. 

Gone are the yellow and black 
warning signs, the helmets* the 
practice alerts, the air-raid drills. 
Gone is a time when the United 
States and Russia were ready to un- 
leash their entire nuclear arsenals, 
setting off an On-the-Beach scenario 
in which only a few submarine crews 
and isolated areas survive. 

Now the unthinkable has become 
thinkable. Now, despite a dramatic 
growth in quantity and accuracy of 
nuclear weapons, military theorists 
talk of surm?or«. 



80 million would survive 

U.S. strategists today say that 
even if there were no civil defense 
effort, 80 million Americans would 
survive a nuclear attack. Efficient 
evacuation of people from the 400 
urban, industrial and military cen- 
ters into less risky, outlying areas 
could save as many as 100 million 
more. That analysis, plus the mas- 
sive Soviet emphasis on protecting 
and evacuating its population and 
industry (see related story, page 
000) T has prompted a grinding 
change of gear in the U.5. civil-de- 
fense effort* 

“We know that the Soviet Union 
has devoted substantial resources 
and planning to civil defense, and we 
know that the United States has 
done little and has little or no logis- 
tical ability," says Bardyl Tirana, 
the Pentagon’s chief civil defense 
planner for the past two years. "We 
are facing up to the fact that we 
have very little capability of protect- 
ing our population from the conse- 




195$: Blast shelter is dropped Into a back-yard hole, in line with 1979: Mrs, Adrienne Sahaglan uses former fallout shelter as ce- 
dvil defense strategy based on hiding in shatters. ramies workshop. Today's strategy: flee from target areas. 






quences of nuclear attack." 

The proposal by Tirana and other 
federal planners to spend more than 
$1 billion to develop a national evac- 
uation program between, now and 
1985 has raised much controversy, 

"It's madness/' says Congress- 
man Thomas Downey, a third-term 
Democrat from New’ York who is 
prominent among those advocating 
a new disarmament treaty with the 
Soviets, New civil defense spending 
is a waste of money, he and his col- 
leagues argue. But critics and pro- 
ponents of the latest civil defense 
strategy agree on one point: Fallout 
shelters, backbone of civil defense in 
the years of Camelot, don't offer 
much hope of shelter today. 

Shelters would melt 

The United States does have 
shelter space for 233 million people, 
but that comforting figure is deceiv- 
ing. Much of the space is located in 
urban areas f where shelter walls 
would melt if the city were struck 
point blank by nuclear blast. Fur- 
ther, the distribution of shelters is 
uneven: Population outnumbers 

available space in suburban and ru- 
ral areas. 

During the 19C0s, more than 
165,000 tons of food, worth about 
$122: million, were distributed to 
shelters throughout the country. In 
recent years, local authorities have 
heert told to empty shelves of the 
food and medical supplies that were 
spoiled and rancid and had outlived 
their prescribed period of useful- 
ness, Federal officials estimate that 
nearly half of local civil defense offi- 
cials may not have complied with 
that directive. In some cases, the of* 
finals have simply lost track of the 
rations. In Detroit several years 
ago f workmen razed a building and 
discovered a cache of old crackers 
and cheese, buried to sustain bomb 
survivors and then forgotten. 

At one time, there were about a 
million home shelters. But in recent 
years many have fallen into disuse 
or been converted for storage, rec- 
reation rooms and mushroom 
farms- 

In the early 1950s* Nathaniel Hess 
of Long Island told builders to add 
an extra layer of cement and include 
a bomb shelter in his new home. “It 
w as built to withstand anything but 
a direct hit from an atom bomb/' he 
says. But with time, his fervor 
waned and he had the basement 
complex of extra doorways and air 
vents made into a w r ine cellar, 

Charles Sahagian of Massachu- 
setts built his fallout shelter in 1961 
for about S200, Today, it's a ceramics 
workshop* The conversion came af- 
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THE CIVIL DEFENSE GAP- 

The illustrations at right are from a book 
published nearly 10 years ago in ihe 
USSR and tilled: Cr^i' Defense ASowef 
Vtew Among Ihe book's less technical 
drawings they show various ifems ol Cloth- 
ing that can be provided lot, Of improvised 
by, both military and civilian. nuclear btasl 
survivors for prelection from radioactive 
faikJut: al the bottom is a diagram showing 
how high a shaped mound o! earth should 
be piled to provide blast protection for a 
dwelling 

Widely circulated ifi Ihe Soviet Union, 
and apparently read Ihe book refers to 
elaborate and complex evacuation plans 
for communuies of all sizes, as wen as to 
Sheltering and hardening of vrfai uliily 
and industrial sites for immediate startup 
following an atomic attack n has been one 
pi ihe major sources of a growing hawk 
dove' controversy among Umied States 
crvii defense experts and irmMary strain 
gists Even moderates ad mil l hat it is fur- 
ther evidence that the average Russian is 
considerably more informed on the contin- 
gencies of nuclear war than the average 
American. The most alarmist conskter it 
proof that the Russians believe nuclear war- 
ts survivable. therefore thinkable. 

In the latter view, (he fact that some 20 
million Russians were killed in World War El 
has shaped Soviet strategy lo the point 
where loss of 30 million today— conse- 
quences of an arl-oui nuclear war — and 
even fewer IE civil 1 defense plans are dili- 
gently undertaken, would be a justifiable 
risk to assure the destruction of the Unstp-d 
States in a critical confrontation fn this 
5cenarTo. a perfected and well-rehearsed 
Soviet plan for evacuation ot ernes and 
hardening pj industrial sites becomes as 
significant a 'weapon — ai Ihe SALT talks, 
for instance — as a fleet of iCBMs. 

A recent article in the Suifebn of the 
Aicttmc ScrerrffsJs'. by arms confroi expert 
Fred Kapsan ol M I.T., notes, On paper the 
Soviet evacuation plan seems impressive 
at first glance. There are nine warning sig- 
nals, each indicating ddfereni stages of a 
crisis ... At the Etna! alarm, ordering urban 
evacuation . ihe people are to take prospec- 
ted motorcars, trains or buses to prespee- 
itied shelters in rural areas . This entire 
procedure, according lo Soviet documents, 
is to lake 72 hours. . 

Kaplan goes on to say. however, ihal 
even on paper Ihese plans are inadequate 
to protecl anything close to 90 percent ol 
ihe population, as ihe Sovieis imply Anoth- 
er arms control expert who takes issue wilh 
overostimalion of Russian civil defense is 
Stanford physicist Prof Sidney Drell He 
quotes a recent government study assert- 
ing that U.$. forces coufd survive a com- 
plete surprise attack end still mount a strike 
sufficient to cause &G million Soviet civilian 
casualties even it the urban population 
were to use the best available in-place 
shelters. 

If the Soviets were to inmate e nationwide 
evacuation before attacking the Umied 
Stases. Duel adds, our own forces would 
presumably be put on atert This simple 
change, he claims, would leave the poten- 



HOW DANGEROUS? 




Hal level of Soviet casualties from a U.S. 

second-strike unchanged 

With regard to industrial hardening, lasts 
earned oul by the Boeing Co. and others 
show lha.1 Vital equipment can be impre^ 
srvety protected Irom btasl effeclsby simply 
packing din around it. 

Says Drell Even burned facilHies, il tar- 
geted cannot survive. 

Some observers note lhat Soviet citizens 
have reacted to crvii defense drills with 
much the same apathy as Americans 8ut 
as tensions wax and wane, individuals on 
either side may decide lhat apalhy is no 
longer their best policy. Still, many Amen- 
cans apparently believe that even if nuclear 
war is survivable, rt may not be worth sur- 
viving.— R N 
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Alter some three-quarters q\ a century as 
harness racing's standard conveyance, 
the traditional sulky has been outmoded 
by space-age engineering^ 



A space-age redesign of the traditional 
sulky has suddenly put the cart 
before the horse in harness racing. 

by Charles Leerhsen 

B ill Haughton, trie worlds richest harness racing 
driver, seemed to be holding en invisible pickle. 
“If jt helps me fust this much/* he said, gapping 
his thumb and index finger, "I want it, I'm not sure 
what it does, and I'm not entirely convinced it does 
anjrtd/my. but on the chance that it might, 1 want it.' r 
Haughton,a winner of $26-million in purses, 
was discussing harness racing's modified sulky— 
the mysterious and ofttimes controversial vehicle that 
has made 3 museum piece of its predecessor, the 
conventional sulky, practically overnight. Before 
the modified was introduced just three short years 
ago, every driver at every track used a rig that had 
changed only slightly since the days of Den Patch. 
But by spring of the bicentennial year, harness racing 
—second only to thoroughbred racing in terms of 
overall “spectator sports" attendance- was in a 
mad rush to retool. Orders slowed to a trickle at 
the th ree sulky companies that had sewed up 
the American market generations ago. while 
the fledgling modified manufacturers, 
some of them mere back-yard 
operations, reaped the harvest. 

No matter that the modified 
costs about si 000 compared to 
the conventional's price tag of 
roughly $700: the new sulky seems 
to work like magic. In its first 435 races at 
Long Island s Roosevelt Raceway the modified 
won 240 times, even though it was pulled by 1300 
fewer starters than were “conventionals." Moreover, 
the trotters and pacers who used it tended to 
lower their individual records for the mile, the 
standard distance in the standardbred sport, 




□ Iggeai win for the modified sulky wet tho 
1976 Hambletonlan (finish shove). After 
that, drivers began to pay attention. 

and the faster times increased their value. 

In 1974, ihe last unmodified year, the 
United States Trotting Assn. (U5TA) re- 
corded 665 two-minute miles, a measure 
of a horse's excellence. In 1976 there 
were 1 649 races in two minutes or faster. 

“The Racer' s Edge." one modified -sul- 
ky maker dubbed his product. Bui for a 
few sweet weeks before everyone had 
them, the new bikes were the bettor s 
edge, too. An improver of the breed could 
have turned a tidy profit at Roosevelt 
simply by backing every horse hitched to 
the newfangled rig. One night, the bet- 
t he- bike system produced a payoff of 
$1 6,600.60 in the Pick Four— an exotic 
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wager involving a quartet of winners— for 
an investment of $24. 

Yet most horsemen, even as they 
placed rush orders for the modified sulky, 
expressed skepticism. A lypical reaction 
came from Del Insko, a top New York- 
area trainer -driver, who told racing writer 
Tony Sisti; "I use the modified sulky be- 
cause the [horse) owners want it used. 
It's the popular thing right now. If i don't 
use if and I lose, my owners want to knew 
why. ... I use il to avoid those kinds of 
problems.' 1 

Today Ensko's doubts linger, but nol 
one of his 95 horses gels hifched to fhe 
old sulky. Ditfo for Haughton, whose lar- 
flung stable numbers 225. 

Almosf everyone has seen a sulky, if 
not at the irack, then in such Late Show 
staples as Sack Home in Indiana or Ma 
and Po Kettle at the Fair, Basically, It is a 
two- wheeled, horse-drawn cart for one 
passenger. In fact, its name may derive 
from an 1 9th century lady's observation 
that '"only a sulky man would ride in such 
a thing." 

Today's conventional sulky is itself a 
modification of the high- wheeled, bear- 

Joe King ipent year* toying with 
the idea before putting together a 
modified sulky. Lee* air resistance, 
better tracking are hi* ctalmu. 



J 





Lift from seat leverage In modified (below) 
Is obvlou*. But many driver* discount the 
Importance of the streamlined frame. 




inglass "bone rattler" that crops up in so 
many Currier & Ives prints. Standing 
against a bam. fhe conventional sulky re- 
sembled a large wishbone — wide al the 
bottom for freedom of hindquarter move- 
ment; narrower at points where il at- 
tached to the harness; curved outward at 
the ends so a horse would not poke him- 
sell on the turns. Its rounded shafts were 
usually made of white ash. its wheels and 
suspension system owed much to the bi- 
cycle. Indeed, it was a Watertown. Mass., 
bike-maker named Sterling Elliot who 
turned out the first sulkies with small, 
steel -spoked wheels and pneumatic tires 
in 1892. 

The modern-day Elliot is Joe King, a 
65-yeanold MIT alumnus who supervised 
the design of the Bell X-1 series of super- 
sonic aircraft, was program manager for 
the Rascal air-to-surface missile, and 
worked as a safely engineer on the Apollo 
11 moonshoL King began training har- 
ness horses as a hobby in Ihe early 
iSSOs^and started dabbling in Ihe rede- 
sign of equipment shortly thereafter. 

In a way it seems ironic thal a fellow 
who developed a plane that could fly at 
Mach 2 at 70,000 feet would choose the 
slowest breed of racing horse. Unlike 
thoroughbreds or quarter horses, stan- 
dardbreds are not prized for their raw 
speed, but rather for their ability to accel- 
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Conventional sulky (above) looks well pul 
together, but modified makers claim added 
stiffness cute down wheel “wandering, 1 ' 











©rale on either of two galls, the trot or the 
pace. 

There are certain things about stan- 
dard breds. however, that would make 
them attractive to King. to (he flrsl place, 
they are a do-it-yourself horse in the 
sense that an owner can take I he reins for 
morning workouts and. with the proper li- 
censes, nighttime races. Secondly, they 
are remarkably manageable animals; 
they can be repeatedly taken aside, expe- 
rimented with, and retested in actual com- 
petition. And running horses, prime don- 
nas by comparison, have much shorter 
competitive lives. 

Alter a few hundred miles in a conven- 
tional sulky, King was thoroughly ap- 
palled; "Aerodynamically, the conven- 
tional was a real disaster, comparable to 
i he Wright biplane with its Interconnecting 
struts and brae© wire/' he says, "It simply 
had too much drag." 

King fiddled with the design of a new 
bike on and off from 1952 to 1971. Still, 
Ihe staunchly conservative harness rac- 
ing i nd u s try was not read y for what he first 
delivered: a single-shaft sulky, It had one 
aircraft -quality steel lube that started in 
the middte of the arch (seat- support bar), 
rose high over the horse's rear end and 
then ran downhill lo Ihe harness. The sin- 
gte-shaft was one weird- looking rig. To 

(fveasu tom to page r flS) 




A CENTURY OF TURNING CARTWHEELS 




The standard high-wheel sulky (1) of 
ppBl-Clvl| War America was known as 
the "bone-rattler."' Replicas and origi- 
nals are exhibited at the ha mesa racing 
museum In Goa hen, N.Y. Back-yard In- 
ventors have not Ignored the possibili- 
ties offered in harness, racing; absurdi- 
tles ilka Ihe prone driver (2) 
coexist with these having jk 
possible merlt—llke 
the single-wheeler (3). zMlKfl Cr 

Joe King's a Ingle-shah 
sulky (4) preceded to- t ' 

day's modified*. It was raced 
In the early 70 s end appeared J 

to do very well. But com- . 

plaints from the conventional _* 

set (said one driver; "The 
horse can turn right around 



and lock you In the oyel") led to Its ban- 
ning on safety grou nd*- The H ' wls hbone ' " 
sulky (5) was an attempt at s legal cert 
using single-shaft materials, bu! It never 
caught on. 
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Now that winter potholes 







have taken their toll... 

Know how to check 
your front end 




A ccording to the Automotive In- 
formation Council damage 
suffered by the nation's roads dur- 
ing the winter of P 77- P 7S led to $882 
million in damage to tires, steering 
systems, suspensions and brakes. 
With Proposition 13-type budgets 
a fact of life, this year's toll will be 
greater.. The size of road repair 
crews has been cut to a minimum or 
crews cease to exist altogether, and 
roads are a mess. 

As yourcar is battered by potholes 
and massaged by washboard ridges 
this spring, your safety and the safe- 
ty of passengers may be put in jeop- 
ardy, Damage to steering linkage, 
suspension components and front 
end can make a car difficult to steer 
and control. 

Even more pronounced will be the 



effect of road damage on tires. Poor 
pavement bruises tires and knocks 
front-wheel alignment out of whack. 
Unless misalignment is detected 
early, tires wear out, 

“A car with improper alignment 
can easily destroy an expensive set 
of tires in less than a month,” says 
an engineer at Bear Manufacturing 
Co, Bear is a major manufacturer of 
front-end- alignment equipment, 

(The terms “front-end alignment” 
and “front-wheel alignment” mean 
the same. They refer to the geome- 
try of the front wheels.) 

What can you do about the de- 
structive forces caused by winter- 
battered roads? You can recognize 
what happens to a car as it travels 
these roads day after day and take 
steps to minimize the damage, 



You can Inspect and rsplacs damaged 
front-end component*, but alignment la 
best checked on professional equipment. 



by Mort Schultz 



TILTED 

OUTWARD 



Too much positive camber causes greater 
wear on outside shoulders of front tirss. 



Alignment problems certain 

When a car ia beaten by rough 
pavement, front-end alignment is 
almost always affected. The wheels 
literally lose alignment. To prevent 
premature tire wear and control 
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problem s, correct alignment has to 
be re-established. 

Alignment affects the ah Jity of a 
vehicle to follow a true cou se on the 
highway with minimal stfering ef- 
fort cm the part of the driver. There 
are five angles connected with 
wheel alignment. They are camber, 
caster, toe, steering axis inclination 
and turning radius. 

Each angle works in harmony 
with the others. When one angle de- 
viates from a specified setting, a del- 
eterious influence is exerted on 
steering, control and tires. 

Camber refers to the angle of 
wheels from true vertical. When 
camber angle is properly set, tire 
contact on the road is more nearly 
under the point of load when the car 




Negative camber that exceeds epee will 
cause wear on In aide shoulders.. 



toe in 




FEAITWEHED EDGES 




Slight toe-in co nd HI on is normally specified since wheels tend to line up parallel at speed. 
Incorrect toe-in setting will result In abnormal tire wear as shown at the right 




— TRUE VERTICAL 
BALL JOINT ANGLE 

(STEERING AXIS 
INCLINATION! 



POINT OF CONTACT 



Damaged ball joints can atfact steering axis Inclination, which Is the Inward tilt of the batl- 
jolnt axis. Inclination that's not to specification will affset steering stability. 




is in motion. In other words, tire 
tread is fiat on the fond. 

When camber tingle is not right, 
there is excessive pressure on the 
portion of tread that meets the road. 
This causes abnormal tire wear on 
that section. Pressure also puts un- 
due load on the ball joints and wheel 
heari ngs. 

If there is too much positive cum- 
ber, wear develops on the tire's out* 
ev shoulder. Positive camber is the 
outward tilt of the wheel at the top 
from true vertical. 

Excessive negative camber makes 
the Lire wear On the inner shoulder. 
Negative camber is the inward tilt of 
the wheel at the top from true verti- 
cal. 

Improper camber setting is often 




Positive paster Is backward lilt of wheel 
spindle; II helps wheels track properly. 



detectable by the way a car handles. 
When camber is not correct, a car 
often pulls to one side without 
brakes being applied, If cam her set- 
ting is not equal from one wheel to 
the other, you will usually feel shim- 
my at low speed. 

Keeping wheels straight 

Casier is the tilt of the wheel spin- 
dle, Its effect on the vehicle mainly 
involves steering and handling. 

Correct caster is needed to keep 
wheels tracking straight. It's also 
needed so wheels return to straight 
ahead from a turn. 

Too much caster makes a car with 
manual steering hard to steer. If 
your car has power steering, too 
much caster create* shimmy at low 
speed, and shock and wander at high 
a peed. 

If there is a difference in caster 
angle between the two wheels, the 
car will pull to the side having the 
least caster when brakes are ap- 
plied. 

Negative Caster at one wheel and 
positive caster at the other wheel 
causes the car to drift and to pull 
when brakes are applied since the 
wheel with negative vaster tries to 



turn outward. Negative caster is the 
forward deviation of the wheel from 
vertical. Positive caster refers to the 
backward deviation of the wheel 
from vertical. 

Toe— the wheel alignment, angle 
with the greatest effect on tire life — 
is a setting that compensates for the 
tendency of wheels to spread out 
when, a car is in motion. 

When toe is set to specification* 
wheels roll freely without scoffing 
across the road surface. When toe is 
not to specification, tires scuff. The 
first indication of this is the appear- 
ance of feathered edges on tread 
ribs. 

Toe means the difference in dis- 
tance between the front of the 
wheels and the rear of the wheels. 
The proper toe setting keeps wheels 
parallel to each other w hen they are 
moving. In other words, for wheels 
to roll freely so tires don't wear 
down, the toe setting specified by 
the car manufacturer allows toe to 
be as near aero as possible when the 
vehicle is moving. 

More angles on angles 

The other two alignment angles—* 
steering axis inclination and turn- 
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HOW TO CHECK TOUR FRONT END 

fCortfirHjeo 1 tram pagv 120} 

CfMTLfi LINE or 
Bf A R AXLf 




inner and outer wheels turn freely in turns 
when turning radii angles are to spec. 



Ing radius — depend on the condition 
of front-end parts for their proper 
settings. Camber, caster and toe an- 
gles can be knocked awry by the car 
hitting a pothole Physical damaged 
to a component need not be in- 
volved. 

But this is not so with steering 
axis inclination and turning radius. 
If either angle is out of spec, there is 
a damaged part which has to bo re- 
placed. 

Steering axis inclination is the tilt 
of the ball-joint as is inward toward 
the center of the car. I f steering axis 
inclination h not to specification, 
the ball joint tends to rise rather 
than to seek its natural position, 
which is to stay as low aa possihle, 
Th is affects steering stability and 
keeps wheels from turning easily. 

A vehicle loses its ability to main- 
tain correct steering axis inclina- 
tion when there's excessive play in a 
ball joint, or when the wheel Spindle 
or wheel spindle support arm, which 
are parts associated with a ball 
joint, is bent. Replace the damaged 
part. 

Turning radius refers to the 
amount that one front wheel turns 




When checking ball joints, look for cracks, 
grease, other Indications of damage, 

118 POPULAR MECHANICS 



in relation to the other. Set to speci- 
fication, turning radius allows 
wheels to roil freely on turns. Turn- 
ing radius is also called toe-out on 
turns. 

Turning radius depends for its set- 
ting on the other alignment angles. 
As long as these angles are within 
specification, turning radius will 
also he correct unless the steering 
arm is bent. Thus, if your car shows 
correct camber, caster, toe and 
steering axis inclination, but turn- 
ing radius is not to specification, re- 
place the steering arm. 

Alignment's not enough 

The toe of every car I know is ad- 
justable, usually by turning adjust- 
ing sleeves on tie-rod ends and mea- 
suring the distance between wheels. 
The camber and caster of most 
domestic cars are also acij u stable by 
turn ing adjusting bolts, or adding or 
subtracting shims from the steering 
control mechanism. 




Alignment angles can't be held It you've got 

a loose Idler arm. Check Et carefully. 



On some models, especially for- 
eign makes, camber and/or caster 
cannot be adjusted. Deviation from 
the specified setting indicates dam- 
age to a steering or suspension sys- 
tem component, The damaged part 
has to be replaced to bring camber 
and/or caster back to spec. 

Alignment angles are measured 
and adjusted on an alignment rack 
that costs from $2000 for a mechani- 
cal system to over $8000 for electron- 
ic instrumentation. The job will cost 
you $ 15, give or take a couple of dol- 
lars. You should not try setting an- 
gles yourself by feel* observation, 
ruler or whatever. Professional 
equipment is needed to do your 
alignment job right, 

The procedure for using this 
equipment is outlined in manuals 
for the technician by the equipment 
manufacturer. Procedure varies 
from one make of equipment to the 
next. However, the alignment speci- 
fications for your car are dictated by 
the manufacturer of your car. Use 
no other specifications than these to 
guarantee accurate alignment. 
Having a professional technician 
set alignment is not enough to as- 




Loose tie-rod ends will cause shimmy, poor 
steering control and abnormal tire wear- 



sure that alignment will be main- 
tained after you leave the garage. 
Wheels may show perfect alignment 
on the rack, but lose alignment the 
minute you take your car out for a 
test drive. 

Why? Because of an undetected 
loose or damaged steering or sus- 
pension system component. 

Listen to what Bear Manufactur- 
ing says about this: “Every good 
alignment job starts with a careful 
inspection for worn and damaged 
suspension and steering parts.” 

And to the opinion of Moog Indus* 
tries, a leading manufacturer of 
components: 'Tf worn or excessively 
loose front-end parts are present, 
but overlooked, a ear will probably 
not hold its alignment and can de- 
velop premature tire wear," 

Finally, this is what TRW, anoth- 
er major manufacturer of compo- 
nents, has to say: “The ability of a 
ear to hold proper alignment is di- 




Body-height checks at all four wheals will 
reveal possible damage to your springs. 

recti y affected by the condition of 
parts in the steering system. Al- 
though these parts don't support a 
great deal of weight, they are sub- 
ject to jarring, twisting and turning 
forces (especially on winter-dam- 
aged roads) that tend to wear them 
and create looseness.” 

It boils down to making sure that 
the technician who does alignment 
for you performs the following 
cheeks before he sets angles. Don’t 

fflfease turn to page 300 i 




HOW TO CHECK TOUR FRONT END 

(Conltnu&i from pngo 120} 

CtfjTER like op 
HEAR AXlJE 




Inner and ouler wheels turn freely In turns 
when turning radii angles are to spec. 



in# radius — depend on the condition 
of front-end parts for their proper 
setting. Cam ber, caster and toe an- 
gles can be knocked awry by the car 
hitting a pothole. Physical damaged 
to a component need not be in- 
volved. 

But this is not so with steering 
axis inclination and turning radius. 
If either angle is out of spec, there is 
a damaged part which has to he re- 
placed- 

Steering axis inclination is the tilt 
of the ball-joint axis inward toward 
the center of the car. If steering axis 
inclination is not to specification, 
the ball joint tends to rise rather 
than to seek its natural position, 
which is to stay as low as possible. 
This affects, steering stability and 
keeps wheels from turning easily, 

A Vehicle loses its ability to main- 
tain correct steering axis inclina- 
tion when there’s excessive play in a 
ball joint, or w hen the wheel spindle 
or wheel spindle support arm. which 
are parts associated with a ball 
joint, is bent. Replace the damaged 
part. 

Turning radius refers to the 
amount that one front wheel turns 




When checking ball joints, look for cracks, 
grease, other Indications of damage. 
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in relation to the other. Set to speci- 
fication, turning radius allows 
wheels to roll freely on turns. Turn- 
ing radius is also called toe-out on 
turns. 

Turning radius depends for its set- 
ting on the other alignment angles. 
As long as these angles are within 
specification, turning radius will 
also be correct unless the steering 
arm is bent. Thus, if your car shows 
correct camber, caster, toe and 
steering axis inclination, but turn- 
ing radius is not to specification, re- 
place the steering arm. 

Alignment's not enough 

The toe of every car I know is ad- 
justable, usually by turning adjust- 
ing sleeves on tie-rod ends and mea- 
suring the distance between wheels. 
The camber and caster of moat 
domestic cars are also adjustable by 
turning adjusting holts, or adding or 
subtracting shims from the steering 
control mechanism. 




A I ign m e nt angles ca n't be held If you've got 
a loo ae idler arm. Check It carefully. 



On some models, especially for- 
eign makes, camber and/or castor 
cannot be adjusted. Deviation from 
the specified setting indicates dam- 
age to a steering or suspension sys- 
tem component. The damaged part 
has to be replaced to bring camber 
andVor caster back to spec. 

Alignment angles are measured 
and adjusted on an alignment rack 
that costs from $2000 for a mechani- 
cal system to over $8000 for elect run- 
ic instrumentation. The job will coBt 
you $15. give or take a couple of dol- 
lars. You should not try setting an- 
gles yourself by feel, observation, 
ruler or whatever. Professional 
equipment is needed to do your 
alignment job right. 

The procedure for using this 
equipment is outlined in manuals 
for the technician by the equipment 
manufacturer. Procedure varies 
from one make of equipment to the 
next. However, the alignment spec i- 
fixations for your car are dictated by 
the manufacturer of your car. Use 
no other specifications than these to 
guarantee accurate alignment. 

Having a professional technician 
set alignment is not enough to as- 




Loose tie-rod ends will cause * him my, poor 
steering control and abnormal tire wear. 



sure that alignment will be main- 
tained after you leave the garage. 
Wheels may show perfect alignment 
ort the rack, but lose alignment the 
minute you take your car out for a 
test drive, 

Why? Because of an undetected 
loose or damaged steering or sus- 
pension system component. 

Listen to what Bear Manufactur- 
ing says about this: " Every good 
alignment job starts with a careful 
inspection for worn and damaged 
suspension and steering parts." 

And to the opinion of Moog Indus- 
tries. a leading manufacturer of 
components: "If worn or excessively 
loose front-end parts are present, 
but overlooked, a car will probably 
not hold its alignment and can de- 
velop premature tire wear. 1 ' 

Finally, this is what TRW T , anoth- 
er major manufacturer of compo- 
nents, has to say: "The ability of a 
car to hold proper alignment is di- 




Body- height checks at all four wheels will 
reveal possible damage to your springs. 



rectly affected by the condition of 
parts in the steering system, Al- 
though these parts don't support a 
great deal of weight, they are sub- 
ject to jarring, twisting and turning 
forces (especially on winter-dam- 
aged roads) that tend to wear them 
and create looseness," 

It boils down to making sure that 
the technician who does alignment 
for you performs the following 
checks before he sets angles. Don't 

(Aftwse turn so page 200) 




problems, correct alignment has tq 
be re-established. 

Alignment affects the ab tity of a 
vehicle to follow a true com se on the 
highway with minimal stf ering ef- 
fort on the part of the driver. There 
are five angles connected with 
wheel alignment. They are camber* 
caster, toe, steering axis inclination 
and turning radius. 

Each angle works in harmony 
with the others, When one angle de- 
viates from a specified setting a del- 
eterious influence is exerted on 
steering control and tires* 

Camber refers to the angle of 
wheels from true vertical. When 
camber angle is properly set, tire 
contact on the road is more nearly 
under the point of load when the car 




Negative camber that exceeds spec will 
cause wear on Inside shoulders. 



yOE-fM feathered edges 




Slight h>e-m condition Is normally specified since wheels tend to line up parallel at speed. 
Incorrect toe-in setting will result In abnormal tire wear as shown at the right 




— TRUE VERTICAL 
BALL JOINT ANGLE 

(STEERING AXIS 
INCLINATION) 



POINT OF CONTACT 



Damaged bell joints can affect steering axis Inclination, which Is the Inward tilt of the ball- 
jo lot axis, Inclination that's not to specification will affect steering stability. 




is in motion, in other words, tire 
tread is fiat on the road, 

When camber angle is not right, 
there is excessive pressure on the 
portion of tread that meets the road. 
This causes abnormal tire wear un 
that section. Pressure also puts un- 
due load on the ball joints and wheel 
bearings. 

If there is too much positive ram- 
her, wear develops on the Lire's out- 
er shoulder, Positive camber is the 
outward tilt of the wheel at the top 
from true vertical. 

Excessive negative camber makes 
the tire wear on the inner shoulder. 
Negative camber is the inward tilt of 
the wheel at the top from true verti- 
cal, 

Improper camber setting is often 




spindle; ft helps wheels track properly. 



detectable by the way a car handles. 
When camber is not correct, a car 
often pulls to one side without 
brakes being applied, If camber set- 
ting is not equal from one wheel to 
the other, you will usually feel shim- 
my at low speed, 

Keeping wheels straight 
Caster is the tilt of the wheel spin- 
dle, Its effect on the vehicle mainly 
involves steering and handling* 
Correct caster is needed to keep 
wheels tracking straight. IPs also 
needed so w heels return to straight 
ahead from a turn* 

Too much caster makes a car with 
manual steering hard to steer. If 
your car has power steering, loo 
much caster creates shimmy at low 
speed, and shock and wander at high 
speed- 

If there is a difference in caster 
angle between the two wheels, the 
car will pull to the aide having the 
least caster when brakes are ap- 
plied. 

Negative caster at one wheel and 
positive caster at the other wheel 
causes the car to drift and to puli 
when brakes are applied since the 
wheel with negative caster tries to 



turn outward, Negative caster is the 
forward deviation of the wheel from 
vertical. Positive caster refers to the 
backward deviation of the wheel 
from Vertical, 

To* — the wheel alignment angle 
with the greatest effect on tire life — 
is a setting that compensates for the 
tendency of wheels to spread out 
when a car is in motion. 

When toe is set to specification, 
wheels roll freely without scuffing 
across the road surface. When toe is 
not to specification, tires scuff, The 
first indication of this is the appear- 
ance of feathered edges on tread 
ribs* 

Toe means the difference in dis- 
tance between the front of the 
wheels and the rear of the wheels. 
The proper toe setting keeps wheels 
parallel to each other when they are 
moving. In other words, for wheels 
to roll freely so tires don’t wear 
down, the toe setting specified by 
the car manufacturer allows toe to 
be as near zero as possible when the 
vehicle is moving. 

More angles on angles 

The oLher two alignment angles— 
steering axis inclination and turn- 
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Ready for action; Record-bold- 
ing Miami angler Chico Fer- 
nandez (above) unlimbers our 
suitcase rod to test tarpon 
and snook lr the Everglades. 



A personalized rod requires 
only a low simple supplies 
and about five hours of work. 
Blanks, guides, grip, epoxy, 
wrapping thread and varnish, 
fiend and wax ere essentials. 



Cuts lor ferrules in new or old 
rod come after careful meas- 
urement and can be made 
close to lino guides or between 
them to divide rod info long Elis 
that are easy to pack, yel will 
be able to retain the rod"* 
strength and flexibility. 



By 1 loving rod carefully, famed custom-rod 
builder, Miamian Ned Segar, notes rub of 
tine on blank as ho chocks position of the 
line guides temporarily taped to the rod. 



I f you're like most fishermen and 
must travel to (jet to the water, 
you'll find this compact, customised 
-suitcase rod particularly handy. You 
n nod n’t bother with the- usual Imur fish- 
ing-rod storage and shipping tube or 
case— just pick a length that will be 
mej-Ht suitable for stowing in your bag 
or backpack , 

Almost any rod, even your present 
{.i lies, can be converted into a compact 
model by means of fiberglass ferrules, 
but the best rod of all is the one that 
is designed from scratch for this pur- 
pose, The technique is quite simple and 
can be used for spinning, bai tea sting 
and fly rods, Don't try it, though, with 
graphite rods or rod blanks. The fer- 
ritic systems th;it 111 together sections 
of graphite rods are complicated and 



An underwrap base for the feel of the line 
guide provide* an added controlling color. 
Guide i» held in place with masking tape 
a* each loot receives wrap Eo secure il. 



Divided and ter ruled 
Into lengths to suit the 
travel needs ol its owner, 
custom rod has attractive 
diamond wrap nexl to the grip. 
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...And don't forget to 

SAFETY CHECK YOUR TIRES 




Minimize the likelihood of a blowout by 
knowing how to inspect your tires. 



D amage from potholes or neglect — Of de- 
tects in a tire from: manufacturing — 
could lead to a blowout the next time you hii 
the road. 

Radial tires, b*as and befted-bias tires of* 



The things lo took for when you eyeball 
your tires are listed in the chart betow. 
Tra-uble signs you con feel 

Expert tesi tfnvers rate abnormal Bra per- 
formance in ihree caiegories: (i) vibration. 
(2) wobble {or waddle ) and (3) lateral pull. 

Some drivers believe a fourth characteris- 
tic. harsh, ride, is also abnormal, but it isn't, 
The First time you drive a car having radial 
tires you might get a feeling of firmness, 
which is more evident at stow speeds Some 
d rivers cal I it harshness, This comes from the 
stiff balls used in radial-tire construction. 

You'll get used to it. ff you don't, (he only 
way lo avoid the firm ride is to switch to bias 
or belled-bias tires 

A harsh ride does nol indicate a tire mal- 
function. Vibration, wobble and lateral pull 
might. 

Vibration can be hazardous 

A car can vibrate for many reasons. Often 
the reason is mechanical, such as a worn or 
damaged steering or suspension compo- 
nent or an out-of- balance drive shaft. But just 
as often the reason is a lire problem. H the tire 
problem is physical damage, vibration usual- 
ly warns of a safely hazard. 

Physical damage may have occurred 
when the tire was mounted. A damaged bead 
could cause an undetected loss of air. The 



underinflated lire woukJ overheat and. in 
time, weaken and blow out. 

Physical damage can also result from a 
manufacturing problem that caused steel 
bells to separate From the tire body. This 
would put belts in a position to burst through 
the sidewall or tread surface when the car is 
driven at high speed . vehicle wbr abon should 
never be dismissed as insignificant 
Vibralion is a continuous or cyclical shak- 
ing in the steering wheel, floor pan or seat 
when driving ai a steady speed between SS 
and 65 mph on a smooth road. If the shake ss 
caused by a tire, you can offer isolate the 
location. 

If a front tire-wheef assembly is at fault, the 
steering wheel, Iron! lenders, hood and/or in- 
strument panel have a tendency to shake, ff a 
rear fore-wheel assembly is at fault, the sen- 
sation is usually felt in the floor and/or seat. If 
the whole car vibrates, a front and rear tire- 
wheel assembly may be responsible. 

When vibration occurs, taking the car to a 
mechanic who has a piece of specialized 
equipment known as a Tire Problem Detected 
{TPD) will permit a quick, accurate diagnosis. 
Cadillac dealers often have a TPD. 

The TPD allows the mechanic to establish 
with era test whether vibralion is caused by a 
defective tire, unbalanced tire-wheel assem- 
(P tease turn to page 2QQ) 



ten give warning that they're about to fait. 
These warnings can be seen and/or felt. If 
you're aware ol the warning signs and check 
your tires often, you shouldn't find yoursetf to 
I hie position of frying to control a car which 
has just blown a tire. 

For example, a stoef- belted radial that is 
on the verge ol failing may develop blisters or 
bubbles on the sidewall, or the tire may de- 
velop a distorted tread pattern, uneven wear 
or an out-of-round condition. These defects 
will alter the car's ride, and vibration will prob- 
ably become apparent. 

You don't have to be a professional tire 
technician to detect a problem like ihis How- 
ever. you do have to know what to look and 
feel for. Before discussing these "visual ' and 
■fees” trouble signs, let’s review the basics 
about lire safety; 

1. Make sure fire size, load range and con- 
struction meet manufacturer's recommenda- 
tions. and that tires On the same axle are not 
mismatched. Mismatched bras can seriously 
affect odometer readings, vehicle ground 
clearance and tire wheel-well clearance, 

2. Check tire air pressure at least once a 
month, using your own accurate fore gauge 
At this lime, inspect tires For damage 

3. Slay aware of changes in driving feel. A 
vibration may be caused by a problem in 
steering or by the condifion oF the road- On 
l he other hand, a vibration may be caused by 
a tire that is about to blow. 

4. If a tire is worn or otherwise defective, 
get nd of it. Surveys show that too many of us 
lake chances For instance, a recent survey 
of 4500 in-use tires across, the United States 
showed that 1 1 25 of them were worn below 
Ihe tread-wear indicator (danger) level 



VISUAL TROUBLE SIGNS 



SIGN 


PROBABLE 

CAUSE 


CORRECTION 


Abnormal waar of outside iraad. 


Under Infl atlon- 


C Fteck Inflation frequently with 
tires cold (not run tor three Or 
more hours}. Inflate to spec. 


Abnormal wear of nmar tread. Cuts 
and bruise* from hitting objects sno 
potholes also re&uH when tires are 
ovflrirffited. 


Overt nfFstlon. 


Check inflation frequently with 
tire* cold (as sbovaj. 


Tread -wear Indicators appear over 
two or more adjacent grooves, but 
wear pattern la even. 


Normal wear. 


Replace tire. 


Lift front and right front lira wear la 
not equal. 


Frontwvhaei 

misalignment. 


Check wheal alignment. 
Rotate tire*- 1 


Mora wear on on* aid* of front lira a 
than on the other side, 


Front-wheat 

misalignment. 


Check wheal alignment 
Relate liras 1 


Tread* of front liras are scuffed 
(Ita atoerted gad J on on* aid* of tread 
riba or blocks. 


Front-wheal 

misalignment. 


Check wheel alignment. 
Rotate tire*, 1 


Cupping (spotty wear). 


Front -wheal 

misalignment, 
Imbalance or 
underlnflaUoEL 


C Fieck Inflation, front-wheel 
alignment and tln-wFwal 
balance. Rotate tire*. 1 


Gut-o Mound condition whan Ur* Is 
viewed head-on (bump*, bulges, 
knots). 


Impact. 2 


Replace lire. 



1 Some mu ngfpctwvrt *ay rad lal Ifrea don't have to be rotated If wear it av«n and normal. Rotate If 
uneven Or Irregular wear develops and switch radiate front to rear on same lido of car. 

a Radiate hav* tended to develop tiny crack* on sidewalls prior to tire failure. Goodyear say* Ihlp 
te often caused by ozone in ihe air. if cracks penetrate Into the cord body, replace th* tire. 
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Positioned diagonally, your suitcase rod 
will bo protected without that extra rod 
cate, can tilde under an airplane seat. 



After guldei ere taped In position on rod 
blank, equal lengths are marked on each 
aide of guide feet for area of yndsrwrap- 




Wrapplng it started With end tucked under 
to anchor It, Frayed tip la then trimmed off 
with razor, wrap wound to other mark. 





To finish off a wrap, thread loop can be po- 
sitioned near end, covered with wraps up to 
mark. End la then threaded In loop. 




By pulling loose end of the loop with wrap 
end threaded through, end anchors out ol 
eight under wrap end Is trimmed oh. 




Four-inch plug, cut from aolld white fiber- 
glass blank, has been sanded; larger taper 
will be epoxled Into hollow blank. 



the work must be done at the facto- 
ry. Otherwise there is great danger 
that you may split an expensive 
blank. 

Internal fiberglass plug ferrules 
are extremely tough and will not 
weaken the rod if installed correctly. 
The rod will actually become strong- 
er at the joints and, because the 
ferrules themselves are fiberglass, 
too, unwanted stiffening at ferrules 
is markedly reduced. This allows the 



rod to retain most of its natural ac- 
tiom 

We went to Ned Segar of Rodmak- 
ers Supply in Miami, Fla., fora how- 
to-do-it demonstration, He is consid- 
ered one of the top custom-rod crea- 
tors in the country. For a suitcase 
model, he selected a Lamiglas SC-69- 
1F blank to be mated to a Fuj i Speed 
Casting Handle (Model GCB). The 
5^-foot blank has light action for 
casting light lures. With the handle. 



the finished rod totals G 1 ^ feet, yet 
when disassembled the longest 
pieco is just 2S inches. This lets the 
rod be easily fitted diagonally into a 
24-inch suitcase that will slide under 
an airline seat. 

Construction of the rod shown 
took about five hours. If you want to 
do further customizing with more 
diamond wraps in various colors, 
you can lavish extra hours on your 
project. The coat of components was 
approximately $30. The same rod 
from a custom builder would cost $G5 
to $85 or more. 

Determine section length first 

First and most important step is 
to determine how many sections the 
rod must he divided into for manage- 
able packing. For the rod shown 
here, three sections requiring two 
ferrule joints were sufficient, since 
the handle would also come off and 
attach to the rod with a Fuji adapter 
ferrule sold just for that purpose. 
This particular bl ank had a relative- 
ly slow taper near its light tip, so it 
was better to avoid ferruling it too 
close to the tip. Blanks of faster ta- 
pers can be ferruled at paints along 
the blank that divide the sections al- 
most equally. Longer blanks, such 
as fly rods, may need to be ferruled 




After rod hat been cut at ferrule petition, aolld blank la fined Into larger section and cut 2 
Inches on each tide of ita center. Tight fit and gap allow for plug wear. 



■Pieajg Jjjr.n {□ pajjs 2 T5j 
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Play ball! You can make 
this game in a weekend 




pm ,ihci>: j a-u cs-srrutner Rm.h<o Cape. lotto 



You T lf enjoy endless hours 
of baseball excitement. 



by James F. O’Brien 

A dults as well as kids will want a 
y turn at bat with this inexpensive 
game that’s easy to build. If the large 
marble used as a ball lands in one of 
the circular depressions, you're out. If 
it lands in one of the areas marked 
'one base/* "two base hJ and m on, it's 
scored as a hit. Standard baseball rules 
regarding fair and foul balls apply. 
Draw a separate baseball diamond on 
a piece of cardboard and use markers 
to represent the runners. Also use it 
as a scorecard to keep track of the in- 
ning, number of outs and runs scored. 

How the game works 

By manipulating the levers on the 
sides of the game board, you hurl a 



fast ball or a slow ball. To pitch a fast 
balb cock the pitching sling and sim- 
ply pull thetri gge r marked F. The f ast- 
ball release bar is cut with an angle at 
one end which, when pulled away from 
the L-shaped sling, sends the marble 
toward the batter. To pitch a slow ball, 
cock the sling as usual, push the lever 
marked S toward the playing field, 
then pull the trigger marked F. The 
travel of the pitching sling will be 
stopped short at the notch filed Into 
the end of the slow -pitch bar and the 
marble will be delivered with less 
velocity. 

For added challenge, a pitching con- 
testant can cup hands over the fast 
and slow levers to conceal his actions 
and keep the batter guessing. Easily 
replaced rubber bands are used to hold 
both the release bar and stop bar in 
their normal positions while a third 
rubber band powers the pitching sling. 

To swing the bat, pull it back and 



then release it with your fingers. A 
rubber band tacked to the underside 
of the game and attached to a pulley 
and hook assembly transmits the 
power to the bat. 

Building the game 

Cut the game board to size from 
%-in. A-D fir plywood. Game sides can 
be made of solid pine or other easy-to- 
work wood measuring at least 1 in., 
thick. We chose poplar. Five-quarter 
stock which measures lV'm in. will do 
just fine, 

Mark the locations of the depression 
on the good face of the plywood board. 
At each mark, bore a hole of the same 
diameter as the pilot tip of your ti-in.- 
radius cove router bit. The holes allow 
clearance for the pilot so you can 
plunge the router straight down to ob- 
tain a neat spherical depression. Set 
the router base so the bit projects 
about M in. Hold the Touter perpen- 
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dicuSar line) turn on the power. 

Work the pilot into the hole, then 
slowly push straight down. When you 
reach the bottom, poll the router 
straight up and away. Plug the pilot 
holes with filler, Refore routing nut 
the home-run well, out a r v. x 2v*-in. 



notch in the edge of the board. Tbs a 
notch will allow the router hit's pilot 
to reach far enough into the playing 
field to make the cut. Afterward you 
can plug up the void by gluing in a 
filler block. 

Cut the rectangular hole for the 



pitching .sling by drilling two bi-in.- 
dja, holes and chiseling or sawing out 
the waste. Sand or file the sides of the 
cutout so the 's-in. metal bar will slide 
through freely. Next, use a core box 
bit { round bottom) to make a shallow 
groove from, the pitching sling cutout 






Cover router bit is used to make depressions in field. A clear* 
£ nee /guide hole lor the bit's pilot end rnutt be p re-drifted. 





Use straightedge guide and core box bii lo route ■ shallow 
groove between the catcher and pitcher portions. 




Bat is carved or turned from a piece oi to -in. dowel, A to -in. 
dowel connects the bat to Ihe pulley wheel. 




Bottom view shows simple game mechanism. Fast- and slow-balf 
levers ride In groove cut with router and mortising bit. 




Press-on white fetters, available in arl supply stores, are applied 
by rubbing back ot decal sheet wilh soft-lead pencil. 




Charting tape, used to get perfecl while lines on base paths and 
In field; adds finishing touch to completed game. 
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to the catcher position. Use a straight 
strip of vvood h tack -nailed to the game 
board, as & guide. 

Assembling game mechanism 

Layout for the pitching and batting 
mechani sms in pencil on the underside 
of the board. Proceed once you f re sure 
all the pieces will line up. First use a 
mortising bit with the router to cut 
the groove for the pitching control 
bars. Then bore lever and trigger holes 
in the sides and chisel or rebore to 
make clearance holes for the controls. 
Bore a %-in. hole for the bat post. 

Make fill bends in metal while hold- 
ing the bars in a vise. Grind or file 
shapes on the ends as indicated by the 
plans. Steel loops for tying on rubber 
bands are cut from screw eyes and 
soldered to the pitching control bars. 

At this point, glue and nail the sides 
to the game board. Then attach the 
pitching mechanism to the underside 
of the game board with short lengths 
of steel bar and screws. Upholstery 
tacks can he used to anchor the ends 
of the rubber bands to the underside 
of the board. Try the tacks in different 
locations in order to increase or de- 
crease the tension on the pitching sling 
and bat. The tighter you make them, 
the more skill will be required to play 
the game. Use No, 32 rubber bands. 

The bat is carved out of a piece of 
&-in, dowel using any of several means 
to taper it, such as a Surform rasp or 
knife. After shaping and sanding it 
smooth, file a slight flat at the handle 
end of the bat and bore a %-in, hole 
through the center, A plastic pulley 
wheel from a clothesline pulley is used 
as a takeup reel. The original hole will 
very likely be under % in. so you'll 
have to rebore it to fit the dowel. In- 
sert the dowel into the bat. Then drill 
a hole for a screw through the bat end 
into the dowel to lock the two together. 
Insert the bat with dowel through the 
hole in the board, with a washer on 
each side. Then slide on the wheel. 
Allow about to Ma in* play and then 



MATCH lA La US!— BASEBALL GAME 
Mf Pci. Eire and dfseripIlBn (umj 

A 1 ^ K 16 t 24 pIjrw&iHt (llfcfa tap) 

B 2 1 1 2M x J5" poplar (side;. 

G 2 1 X 2to X Ifl" paplaf (vilp-) 

0 2 4W' pint (will) 

£ 2 Uiat 3*i" pins ->all) 

F l * 4W downl (frit) 

G 2 4^'dia. x 1 Vi" dowel 1 bat stop) 

H 1 1/15 i Vi P I2to" mittf at Hi (t law-blH bar) 

1 1 1/15 i to k 12 VT mild tlee< (fail-tall frjfi 

J 1 *..'!& s to * 7 1 mild steel (pitching sling! 

H 6 1/15 jc to i 3W mint steel (frir SUppSft) 

L 2 1/lft k to t JW ffliFd steel (pile likfl bar 

guide) 

M 1 W-fliB. i !Vi“ dowel (bit post) 

M>sc.: fi.'een, brawn a id white paint; while transfer 
I ettE r rn e; 24, ?%r|n. staples ; fid flfriifrirsi Mill; 2 serin 
eyes; ]3 No, 5 RH Wood sCrflwS; 4 rubber Bands; 
2 r H-ln, was tiers; clothesline pulley wheel; to" Or 44" 
mi'bit; afrlti £lua. 

Mdfa! Cold-roll -4 Steel bars can be Obfal-ned St hard- 
wire stores, sice I Suppliers or in a pr-e^ul for this 
iam« I ram Armor Co., Biji 290, Dtur P*ih, N.T. 11729. 
Price is $3 postpaid. 



mark the cutoff point on the dowel. 
Remove bat assembly and saw off 
waste. Reassemble bat, post and pulley,, 
but do not install in the board. Drill 
a pilot hole through the edge of the 
wheel and into the dowel. A screw 
hook inserted in this hole and driven 



into the dowel will lock the wheel to 
the dowel and provide a hook for the 
rubber band. 

Painting and lining the field 

With the bat and rear fences re- 
moved, paint the entire playing field 



PLAYING FIELD LAYOUT 
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bright green, Then paint the infield 
diamond brown as indicated. The 
curved areas can be done freehand, the 
straight portions masked with tape. 
The white stripes can be painted using 
masking tape as a guide or you can 
apply hs-im-wide white charting tape 



to the beard. 

The only way to obtain a profes- 
sional lettering job tunless you're an 
artist' is to use white transfer letters 
which, with the charting tape, are 
available at art supply stores. 

N'r>te: The L n. x Vi -in. cold-rolled 



steel bars required for this game may 
be obtained at some hardware stores 
or from a steel supplier. If you have 
difficulty finding a source. you can pur- 
chase a kit with the necessary lengths 
from Armor Co. t Box 290. Peer Fart, 
N.Y, 11720, The price : $3 postpaid. FW 



GAME BOARD (VIEW FROM BOTTOM) 
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LAWN 

TRACTOR 



SPEED LEVER 



BRAKE PEDAL 



ENGINE 



INPUT PULLEY 



TRAN SAX LE 



STACK PULLEV 



TENSION 

SPUING 



fPLER PULLFVS 



JACKSHAFT PULLET 




Howto pick 





mower 



Here's the information you 
need to simplify your buying. 



by Glenn S, Hensley 



^Phin spring many homeowners will be getting ready to 
B shell out caah or .sign a credit card slip in return for a 
lawn tractor or rear-engine riding mower. Both machines 
are becoming increasingly popular— especially those in 
the 8- to ll-hp category. 

Industry sources say that some 6 of every 10 purchasers 
of riding mowers now select the tractor style, front-engine 
machine. When you're shopping around, you'll face a per- 
plexing range of features and quality. So learn about these 
mowers before you venture out. 

Be sure you got parts and service 

There are relatively inexpensive lines of mowers that 
won't stand up to rugged, long-term use. Then there are 
the better engineered units, built for years of service, that 
are, naturally, priced higher. 



Mr Hen nicy In tDe mJiKv or Farm tn«? Pa*mr EQuipmtflt, 
a publication lifting Isfrn and pOwfrr aquipmuni; d«al*r* 



12 SHOPPING TIPS FOR SELECTING 




1 Since all engine* need aome urvica, 
lift the hood and check access to the 
sparkplug, air Hilar, oil lilie-r and oil drain. 
The hood should lock securely. 



A MOWER 




2 Look at the frame. It should be 
heavy, welded or boiled steel with a 
rugged, stamped frame and angina sup- 
port combined, These frames are sturdy. 




3 The unit you setaef should have 
loci rests that till upward at the for- 
ward and. The larger tha step, the greeter 
the protection for lha operator. 
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REAR-ENGINE 
RIDING MOWER 



CLUTCH PE DA l 



THROTTLE CONTROL 



SPEED LEVER 



SHAKE PEDAL 



ENGINE PULLEY, 



FLAT ALUMINUM DISC, 
ON ENGINE SHAFT 



STARTER 

SWITCH 



RUBBER T| RE _ 

{FORWARD AND REVERSE) 



For example, a high-quality lawn tractor, good for many 
seasons of use and purchased from a reliable servicing 
dealer,, will probably require an investment of more than 
$1100. With such a machine, however, you'll be able to 
count on a dealer’s service shop and parts department — 
absolute essentials in the purchase of anything mechanical. 

Wider cutting swath saves time 

The width of strip a mower can cut (also called swath) 
ranges from about 30 in. on the 8-hp machines to 42 in, 
oil the 11 -hp models. When you make comparisons, remem- 
ber that a 42-in. mower will cut your yard in half the time 
needed by a 30-in, unit, providing you maintain a 2-in. 
swath overlap. Also, a 36-in, mower will do the job 25 per- 
cent faster than one with a 30-in, cut. 

Steering mechanisms and turning radii 

Some lawn tractors and rear-engine riders have much 
more precise steering than others. Geared steering, with 



provision for wear take-up, usually provides less than 
1 in. of steering- wheel movement (play) before the front 
wheels move. This is considered precision steering — ivith 
it you can easily maintain a 2-in. cutting swath overlap. 

Units that have more steering-wheel play will probably 
force you to allow' about 3 in. of swath overlap to keep 
from leaving stray strips of grass. Naturally, more over- 
lap means extra time on the job. 

Before buying, determine a mower's turning radius 
either firsthand or by asking. The tighter the radius, the 
less hand trimming you’ll have to do around trees and 
plantings. Direct comparisons between two mowers of 
equal cut width, horsepower and ground speeds have 
shown that the one with the tightest turning radius saves 
from 5 to 10 percent of total job time. 

To save more time you can pay a little more and get 
hydrostatic drive — a system in which oil under pressure 
activates a hydraulic motor. Besides cutting work time, 
you'll eliminate gear shifting and clutching. Time for 




4 Sit a I the wheel. You should be po- 
sitioned comfortably wilh controls 
convenient. I ns true 1 1 on decals and label- 
ing should be understandable at a glance. 



5 Keyed ignitions give you control cl 
the mower use. When Ihe key 1$ out, 
the mower shouldn't start. This extra 
measure of protection is well worthwhile. 




6 Seal hacks that are as deep as the 
spread of a hand provide good, basic 
support and keep you from accidentally 
sliding off when working rough ground. 
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combined mowing and trimming can be cut up to 10 per- 
cent with a hydrostatic-drive tractor as opposed to a 
manual-shift model. Hydrostatic also allows for instant 
forward, reverse and speed change. 

Check the mower blade and mounting position 

The mower blade tip (and shield) should extend beyond 
the wheels by about 2 in, This is convenient when trim- 
ming along flower beds and curbs. The less overhang, the 
more hand trimming you'll do. Some units accomplish 
trim overhang by offsetting a narrow mower to the side 
opposite the discharge chute. Overhang is automatic if 
the blade tip circle is wider than the tractor wheels. 

Authorities say that no more than one-third of the 
standing height of grass should be removed in one mow- 
ing or there can be plant damage. If a spinning blade 
bounces off the ground, it not only scalps the lawn below 
proper cutting height, but becomes dull. 

Mowers mounted so they tilt with the vehicle's front 
axle greatly reduce sculping, If the front wheels follow 
ground contours so will the mower blades. 

Scissors hitch-type mountings rely on the rear wheels 
to adjust the mower's vertical position. They are more 
prone to scalping on irregular lawn surfaces, since they 
are guided by terrain already passed over. Look for anti- 
scalp rollers or wheel* mounted on the front of the mower. 
They also greatly reduce the scalping tendency. The wider 
the ground-contact surfaces of those rollers, the more 
accurately they will guide the mower over bumps and 
slumps, Mowers suspended entirely from the vehicle and 
without antiscalping rollers, work well only on level lawns. 

Side vs. rear-discharge mowers 

Side discharge mowers fan grass clippings over a wider 
area than do rear discharge machines, which are designed 
to leave a swath of clippings behind them. 

If the rear discharge mowers have a chute between the 
vehicle's rear wheels, they will leave a relatively narrow 
swath of clippings and wilt keep you and the mower 
cleaner and safer from flying objects, A towed sweeper 
picks up all debris in one pass. Side discharge mowers 
with special bagging attachments cun do a good job col- 
lecting dippings, but the lowest cost and fastest way to 
remove cuttings Is to use a pulh behind sweeper. This let* 
you dump the clippings from the tractor seat. 

Front vs. rear engine 

You'll get a greater feeling of security with a front 
rather than a rear engine. The front-engine units actu- 
ally du give greater uphill stability and are better at 
climbing steep gmdea. Engine weight placed forward re- 
duces any tendency to tip over backward. As power is 





THREE TYPICAL 
LAWN TRACTORS 
OFFERED IN 1«7S 
Murray Model 9 366/ 
(above) he* en 11-hp 
engine, cute a 36-In, 
swath, it s priced at 
1875. Attach me nl 
opliont include blade 
and e snowblower. 
Gilson Model 5205 1 
(1*11) alto ha* 11- 
hp engine. It cornea 
with mower deck llele 
tor $1260, Jacobsen 
Model 60 (below) ie 
$1430 and it* Model 
110 ll»1» A1 $1562, 
both with mower*. 




7 Look for muffler a l hat direct oxhauall 
away from the driving petition and 
are shielded against possible contact 
thal could cause nasty burn*. 



8 Front axle* muil he rugged to lake 
Con slant pounding. They should be 
pivoted with a sturdy holt at a solid poinl 
under the front part of the frame. 



9 Geared, automotive- type steering air 
lows more precise guidance than the 
"bant rod" type- A*k to see the exact 
steering system used In model you want. 






I 
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Two good ideas in lawnmower desi 



n 



The simple piece of curved pipe on Simplicity trader engines 
tel* you drain oil with out the black, greasy stuff drowning other 
trad or components or swamping the mower deck. Just remove 
the cap and let the oil run into a container 



Bolens puts a garden-hose titling on lop of its mower decks to 
aid cleanup. Twist a hose into the filling, turn on the water and 
Sl art the mower. The blades switch Clipping* and other debris 
out of this hard-to-reach mower part. 





Two design features that are questionable 



Sharp, metal edges aided by vibration will soon chew through 
•oft Insulation around electric wiring. If the line feeds Inio such 
■ n opening, It should be protected by using a soft rubber grom- 
met around It. Setup shown can cause trouble. 



Cable lhat abrades against rough -punched metal hola edges 
wilt fray. This weakens the cable— plus the sharp end* of frayed 
wire tan catch clothes and scratch your skin, Better hole end 
cable alignment can help eliminate Ihit problem area. 



applied, leverage action caup.es a weight transfer which 
increases rear-wheel traction— especially important when 
you use a rear-mounter! grass catcher. Vibration is re- 
duced, too, since the engine is physically located farther 
away from operating position. 

Teat the machine before you buy 

Rear-engine units, in turn t give greater forward visi- 
bility, are easier to get on and off and usually have less 



complicated traction-drive belting. You’ll be wise to 
select a machine using belts with the fewest number of 
turns and twists. 

Your comfort starts with Confidence in a machine, so 
test it. Only by driving a mower can you become familiar 
with it Also took for the Outdoor Power Equipment In- 
dustry fOPEI) seal, which means the machine conforms 
to industry standards. This helps assure that you're mak- 
ing a safe choke, IM 




Standard greats fllllnotmaks main- 
tenance servicing easier. Check Id 




see that points needing regular lubrica- 
tion are equipped with nipples. 




-f*f The mower mount should be ol • 
I I heavy steal, pivoting on large-diam- 
eter pint and giving evidence of cufalul 
design, construction and finish. 




j n Finally, ask to look under the mow- 
lb tr shroud. Check bearings, welds, 
blades, finish and baffles. This Is the 
"working'' part of your lawnmower. 
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1 PIPE TRAY 



This practical and attractive pipe 
tray is sure to please any discrimi- 
nating pipe smoker. Made of con- 
trasting woods, walnut and maple, 
to which is added the mellow luster 
of spun copper, it is a welcome addi- 
tion to a man's den or office. If you 
have never tried metal spinning be- 
fore, making the copper liner will 
give you a start on a fascinating and 
relatively easy extension of your 
shop skills. 

Use a SJxGbfcxSVs-in. walnut block 
for the main turning. Refer to the 
cross section of the tray on the draw- 
ing and make a full-size cardboard 
template of the curve to be shaped 
on the lathe. Next, lay out the three 
concentric circles on the face of the 
block. The lathe is then set at its 
slowest speed and the round-nose 
chisel used to shape the interior of 
the tray. Stop the lathe frequently 
and check with the template when 
nearing the proper depth and 
shape. 

Remove the tool rest and sand 
with lOG-grit paper at low speed un- 
til the interior of the tray is a 
smooth, even curve. This step is im- 
portant — irregularities can cause 
difficulties in spinning, which can 
lead to the thinning and tearing of 
the copper. 

Cut a Sbi-in. square from No. 22 



copper and anneal it. Annealing is 
done to soften the copper, and con- 
sists of heating it cherry red, then 
quenching it in a pickle bath (50 
parts water to one part sulphuric 
acid). Tile bath cleans the scale from 
the copper caused by the annealing. 

Leave the copper in the hath to re- 
move all traces of oxide or scale; this 
will take a minute nr two, Then rinse 
off the solution with clear water and 
dry the copper. When it ban a soft 
pink color, it is ready for spinning. 

Bore a Wt-in, hole at the exact cen- 
ter of the copper square. Drill a 



matching bfe-in. hole in the exact 
center of the walnut block, about Vz 
in. deep, Fasten the copper to the 
walnut with a %i-in. No. 7 rh screw in 
the center and tack it to the waste 
corner stock with four bi-in, brads. 
Make a “spinning toolrest" from a 
bar of 34 x ] -in, cold-rolled steel, ft or 
flRtease rufrt jo paflt? 252 } 

MATERIALS LIST— PIPE TRAV 

Kay Pgb. &Lw and daacripHun {uwj 

A 1 mil [hi PfflOb) 

S 1 £ X 54 # ®4" MflrKA [UnM) 

C I 8W x 64 ' N* 22 copper flHw) 

Straws, gluu, uralMDe Yarrtijft Widpflper. 



1-1/4" 01 A. 

HARD MAPLE KNOB 
T 1/@" EH A. 

7/B" DlA. 

1" DIA. 5-7/8" 01 A -*j 

f 1 

WALNUT HASt 



5/9" 6 13/16" CIA. 



fun 

to 

make 

projects 
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Here’s a horse your family can af- 
ford* He hums kids' energy instead 
of hay, and is easily built with sim- 
ple tools and a minimum of material, 
for as little as $20. 

The sturdy swing will carry your 
youngsters, on High is of imagination 
for years to come. As a youngster’s 
legs grow longer, the chains tan be 
shortened. You may catch grownups 
riding him, too* Because the horse 
will have hard use and will hang in 
the weather year-round, choose 
pres sure- tie a ted lumber and gal- 
vanized hardware. This will also 
make the swing safer, as it will not 
suddenly fall apart in use. When 
choosing a location for the swing, al- 
low plenty of room for a sweeping 
arc. The aiae of the arc will depend 
on the length of the chains that sus- 
pend the swing: the higher up they 
reach, the more breathtaking the 
ride. Thus, a toddler's swing should 
hang on a relatively short chain* 

Cut the lumber and assemble the 
three pieces that form the bark of 
the horse as shown. The magic in- 
gredient of this flying horse is the Li- 
shaped rod (J) that enables the front 
chain to clear the horse's head. Heat 
and bend a ^-in, steel rod to the 
shape shown. Assemble the head 
and back without boring holes for 
the dowels, and hang the swing. 



At this point, let your youngster 
"mount up" so you can determine 
where the hand and foot dowels 
should be located. Our plan, as is, 
will fit even a toddler; if most of your 
riders are taller, you might position 
the foot dowel at a lower level. 

Attach the nose with glue and cor- 
rugated fasteners* Or, if preferred, 
use dowels in the edges, Enlarge the 
pattern for the face (see drawing on 
1-in. squares) using pencil and car- 
bon paper. Transfer the face onto 
both sides of the swing. Use a ham- 
mer and narrow chisel to scribe the 
face design into the wood. 

Smooth off the head and the 
curved rump area with sandpaper. 
For the flowing tail* tie a half-hitch 
in the hemp rope and fasten it with a 
No. B wood screw to the top center of 
the rump. Unravel the ends nil the 
way up to the knot. 

At this point* you may finish the 
flying horse with a rich brown or 
dark red protective stain, and hope 
he dries before lie is ridden away. 



However, there are four options you 
might consider. A halter fashioned 
from an old belt or leash can be 
nailed in place with decorative 
upholstery nails* Also, additional 
hemp rope can be used to make a 
mane on the upright 2x6. An old bike 
seat cun be added to the back of tile 
horse for a “saddle." And if the 
swing will be getting unusually 
heavy use, as at a playground, 
pieces of pipe can be used for bush- 
ings around the carriage bolts, — 
Virginia Barrett 

MATERIALS LIST— HORSE SWING 

Kiy Pea. Sub and deacflpdom |ust|i 

A. H 1 2nfl-5£4fl‘ pressure- (rout ad pww 

C 1 ’ preu&ure-lmBsed pme 

0 4 1 cbn36" pi L'-aSuru-Irr'iaM pirlt) 

E 2 H i 5‘ £:amtog« brills nut? 

F 6 V lender waihan 

G J t ' iflngnss. 1 h wood do we* or broom handte 

H 1 2-0 (ahaiwad charm * 24' Imtte ii dtramsii 

1 1 «■ hemp ropfi t 4' .;rail| 

J t U' jhnpod rod hanger, bn-nt from HT a-laai 

rod a& shown 

Hhtc.: PeaofCinoi glue BJ common gahamred nails, ourv 
gjilMl Cisltt ''£.<rs, Wp 0 x 2 J rh wood remws 4 5 ‘‘Shooks, No 2 

screw eya. sandpaper, carbon wpa* . wood snain or parni. Op- 
monsJ.Qd bell or Hash tar "halier,' exlra twmp rope lor mane, 
bite aaai, j>t>e kv buSTur^ 



2" SQUARES 
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Use a two-part resorcinol-type glue. 

Cut the front end, center rib and 
back from plywood and cut the 
door opening as shown You should 
be able to uwe the cutout as the door; 
if you e&n’t, use the scrap cut from 
the center rib to make a door. Make 
the door catch from l/32dn, -thick 
brass and attach it to the rear of the 
door opening with a bjdn., No. 6 fh 
w r ood screw. Cut the gasket from Vfa- 
in. hard board and attach it to the 
back of the door surround with wood 
screws and glue. Sand all parts 
smooth. 

Begin the final assembly. Set the 
laminated floor piece on your work 

fPteasfl' turn la gage 252) 



PENTAGONAL MAILBOX 



Here’s a chance for you to display 
your woodworking ability +, up front” 

where it can show to its best ml van' 
tage. This unique mailbox design is 
challenging to build, requires few 
materials, andean be easily adapted 
to fit any existing post mounting. 
Cut the five rectangular sides and 
the inner floor piece from tk-in. 
lu a u ii mahogany plywood or tw in, 
tempered hard hoard (exterior 



grades of these materials are not 
necessary because the mailbox re- 
lies on tight sealing and good finish- 
ing for weather resistance). 

When cutting the bevel, maintain 
the TVi-in. width of the narrow inner 
face of the sides. When the five sides 
are cut, check their fit by temporari- 
ly taping them with masking tape. 
The inner floor piece should then be 
a snug fit inside. Disassemble the 
sides and laminate the inner floor 
piece to tiie bottom side, making 
sure it is set back 1 in. from the end. 



MATERIALS LIST — MAILBOX 

Key Pc*. Sl» and deacrlpNon l.uwj 

A S V0 7KK £&' plywood or hardbowd (wdH) 

& 1 Vi n TVs ji 1 7' plywood Of hftfdboafd (PtooO 

C t (on*— 

□ 1 W'lJfyWOQd (ttoor— *fl*d*laii| 

E 1 twdmard flasket— s&e delail) 

F 1 lfe' ptywood (WYf — i&&oot4 '| 

ft 1 h-" PywOOd |lb— MC dtt«| 

M Ii 1.-32 n Vi x brass (c*tehl 

i t 1.-J2 n TO* k 4' brass iBt^ne) 

J t d’psano fiin^e ur-d 

X 1 i 18 * v* n 4H" aiommurn (hang&rj 

L 1 1 6 * lVa * 4" aluminum (Flagi 

M t tvl&Ji It • Vi • 1*' aluminum tmasu 

W 1 H6 m iW * machine screw 

0 1 Cul-down laooel was he* 

P 2 3,IB b n«xnul» 

Q ? J ’6“ ,d. Itnl waslher* 

0 1 3 IS' i d Efkit-rMig washer 

S T 1 hardwooa Knob 

Wise . 3 Mo. 6 m *i m sersws, 2 No & r, 4s rh set-ws Pop 
rM<*. tcfltwt fci 5*5*51 Co door Bnrf. bratff . resorcinol tfirtf 




SEE DETAIL Z 



SEE DETAIL V 
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DETAIL PIECES F AND Q 
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3/B"NQ. 6 FH SCREW 
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1,0" OlA. HOLES 



CUT DOWEL 
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COUNTERSINK 
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I n * 1" NOTCH 
(BOTH SlDESf 



DETAIL Y 
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DETAJLZ 
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ity knife (see photo at right). 

To use tile cutter, you loosen the 
pair of wingnuts holding the adjust- 
able hard board and slide the board 
to dess reel cutting width, After re- 
ti^hteni ng nuts, check space be- 
tween it and cutting-hoard edge to 
make certain cut will be desired 
widt h, 

Now: insert the paper to be cut and 
swing the angle cutting guide into 
place, Thi'n make the cut with a util- 
ity knife. The aluminum angle strips 
are permanently spaced with wash 



PAPER 

CUTTER 



Here's a handy tool you can build for 
shop, darkroom and hobby func- 
tions, All it takes to build the cutter 
is a piece of plywood (for the base- 
board), some ] -2-m, aluminum, an- 
gles, u pair of hinges and a utility 
knife. The photo above shows how 
the paper or cardboard to be cut is 
positioned and aluminum angle 
guide bur simply swings into place 
(arrow).. The cut is made with si u til- 



ers (L); these washer# should he just 
thick enough to allow free sliding 
movement with the cutter you plan 
to use , — Fred Haiti 




A 
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£ 
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MATERIALS UST-PAPER CUTTER 

Pt*- Sl i* and d**cTip[lfin 

a akj^i angle 

1 V * I h » 1 5 ' * baseboa/d 
1 

t iVt 1 1 I'j" bLftt range 

5 No 6 lWi FYiif 

0 No 0 t V Ih sere* 

6 Nfl 1 0 1C r Ih nuchin* scr** 

(as, No 10 tlai *asfier 

fflqlH 

6 No 10 Winyiut 

t Oversize Hal wasSa* 

2 Md lOi'rti maeArw acre* 

No # Nn *aphef 

Foq'tlli 

2 No ,6 n r rh *ood shim 

1 1 16 1 Oil k 2 ’ flsmntriLjm 




J ENLARGE WINGNU1 
HOLES TO PERMIT 
H MINOR 

ADJUSTMENTS 

D 



USE HINGE TO 
LOCATE MOUNTING 
HOLES IN A AND fi 



I iH 3/S 
RABBET 



F AS TEN 

WITH 

EPOXY 



USE WASHERS TO 
SPACE FOR FREE 

movement OF 

CUTTING BLADE 



7 8 



USE ENOUGH WASHERS 
TO CHE ATE :/a" HEIGHT 



TOP VIEW 



HOLE SCHEDULE 
SCREW F - 1/8" DIA HOLE COUNTERSINK 
SCREW G -- 3/16" 01 A. HOLE COUNTERSINK 
SCREW Kulfi" DIA. HOLE 
SCREW DiA. HOLT 









SIDE VIEW 
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NEW NOW 
for home and shop 





A Honeywell's model CO 300 A smoke end fire defector Is a.c. 
powered with a backup nlcad battery, A red LEO Indicates a.c, 
power la on; a yellow LED shows battery Is charging. With de- 
tector cover open, battery can be tested- Unit can be plugged 
Into a well socket or permanently wired. Wire up to six together 
so that It one detects smoke or tire* all units sound the alarm. It's 
about £50 from Honeywell Inc., Minneapolis, Minn, $5425. 

B Hang utensils, pans, tools or other household items in an 
infinite variety of ways with the Hookery, Six different types of 
hooka can be plugged into any of four lengthwise slots in art 
aluminum rack. Each hook has a locknut to secure ft In place. 
Hooks can be moved around or added end subtracted without 
removing the rack from its mounting. An iS-ln. model with three 
hooks Is $9.69; 30-1 n* with five hooks, £12.09; extra hooks, pegs 
and snap rings, 98 cents to £1,39. Homecraft Dlv.* Ories Repro- 
ducer Co.. 400 Beech wood Ave.. Now Rochelle. N.Y . 10602, 

C Steel sandpaper takes the place of rasps and regular sand- 
paper when you remove paint from wood trim, window sills and 
clapboards. It is made with thousands of tlny h perforated cutting 
edges so ihat seraped-oH particles pass through and the "pa- 
per' 1 doesn't clog up- The abrasive can be wrapped around a 
regular sanding block or any other shape Cut Into ships and 
wrapped around a dowel. It can be used to enlarge holes (see 
photo, far left). A4' k x 5-in. sheet is $1.09; 9x11 is S3. 59 from Red 
Devil Inc.* 2400 Vauxhall Rd. r Union, N.J. 070B3. 

D Lift the top on the Wonder wood Lift-Top wood-buming stove 
to use its auxiliary cooking surface. A positive safety latch keeps 
top upright when cooking surface Is in use. A load of wood heats 
for about 12 hours, and an improved automatic thermostat pro- 
vides more accurate heat control, the maker says, This airtight 
circulator heater uses no electricity unless optional two-speed 
blower Is added. Stove lists at $343.62, blower at $72.21, US- 
Stove Co., South Pittsburg, Tenn, 37360. 
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Doing it yourself is still your best hedge against inflation: Time 
spent fixing up and improving your home is ‘money in the bank’ 
should you decide to sell later. In this special section you'll learn 
how to remodel a porch, choose and use siding, build PM's vaca- 
tion home decks, install a sump pump, take care of spring fixup 
<\ores that should be tended to right now, and more— lots more. 



Solar-heated porch 



Install a 
sump pump 



Two decks to build 

Tiled fireplace 



m 






i V* 




Bird makes solid vinyl siding 
for people who love the looks of wood 

We’ll be the first to admit that wood can look beautiful. It’s just that taking care 
of it is a constant job. That* s why the people who live in this house covered it with Bird 
solid vinyl siding, 

We make siding a little differently than anybody else. The bottom of each 
panel is squared off to look exactly like wood clapboards. And we invented the natural 
woodgrain texture you see on our Woodside 7 " solid vinyl siding. 

But unlike wood. Bird solid vinyl siding takes care of itself. The color goes all 
the way through, so scratches don 1 1 show the way they can on other materials. And it can’t 
rot, blister or peel. So it never needs painting. 

We make solid vinyl siding in narrow and wide widths, with smooth and 
textured finishes. If you’d like a free estimate, talk 
to your Bird Siding Dealer. He’s in the Yellow Pages, 
and he'd be glad to hear from you. 

The best dres sed homes we ar Bird. 

Bird & Son, inc, E. Walpole. MA 02032 

Plea$e Send me yOUr revised, 36-page color booklet, "What you should know 
about roofing and siding before you build or remodel." V m sending 50c in 
payment, and I'm planning to □ build □ remodel. 

Name. _ Fhrmp _ 

Address City . 

County State ^ „_Ztp ~ 
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TO FAMILY ROOM- 

na the sun for heat 



by David Warren 



This home improvement 
squeezes heat out of the 
winter sun, yet minimizes 
excess heat gain during 
the summer months. 



T he sun -whether you Own a solar 
house or not-has an influence on 
your space-healing requirements 
Maximizing the potent at !oi solar hc-at 
gain in winter and minimizing it in sum- 
mer can bring annual savings In youi' 
energy bids and may even earn you a 
federal tax credit. This PM home im- 
provement is full of energy consorva- 
iion ideas thai can be useful 10 you. 



The Enspiration tor my application of 
sofar energy came by simply observ* 
mg existing conditions and being re- 
ceptive to possibilities. For example, 
at the end of each summer season io-r 
several years, I have tacked Visqueen 
plastic over our porch screens to keep 
oul spring and tail driving rains and 
midwinter snow drifts. 

Aside from keep mg the porch dry 
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Original porch (left) was converted to solar plenum with Peachtree wooden 
insulated glass patio doors (above). Bar and m untin details, learned with 
Bird's architectural shingles and Masonite's lap aiding, relain traditional flavor. 



and saving me from Jugging porch fur- 
niture elsewhere, I also noticed a 
marked greenhouse effect in the perch 
on cold but sunny days, The porch was 
usually SO 13 or 25° warmer than the 
outside. Unintentionally I had created 
a passive solar energy system that 
reduced the heat loss of adjacent 
living areas. 

It occurred to me that if 4-mil plastic 
was this effective,, walls designed spe- 
cifically tor capturing solar energy 
would be even more so. The plan I de- 
veloped was to install heavy insulating 
glass to trap the sun's rays, add a dark 
floor to absorb those rays, and insu- 
late the perimeter of the slab and the 
ceiling to retain the captured heat, 

To go one step farther, I decided I 
could draw that warmth into the living 
areas of the house. Such a solar sys- 
tem would be simple in design, func- 
tional, healthy, nonpolluting, durable, 
repairable and energy-cheap. 

One major problem in getting rapid 
commercialization of solar systems is 
their cost effectiveness. It can lake too 
many years for fuel savings to equal 
installation costs. To assure a daily re- 
turn on my solar investment, f decided 
to make the porch a handsome family 
room giving us additional attractive, 
comfortable living. 

The room is designed for easy main- 
tenance. Masonite Casa Blanca wall 
paneling has a tough finish that needs 
only occasional wiping. Sliding-door 
grilles fmuntins) can be removed 
quickly for easy window cleaning, the 
Jenn-Air range ventilating system 
keeps the ceFling clean, and Neuamar 
plastic laminate on the peninsula food- 
preparation center requires little main- 
tenance, Wooden furnishings wouldn't 
stand up rn a solar plenum, We chose 
rattan, which has the warmth of wood 
furniture but is more durable in sun- 
light 

A dark floor was desirable because 
it had to serve as a heat bank. Black 



Blinds control amount 
of sunlight admitted 
— they can be tilted 
to di reel tun to dark 
tiles which serve as a 
heat bank. Warm air 
is then ducted Irom 
the porch to the heal 
pump to reduce load on 
the pump tom pressor. 
The room also leatuies 
a handsome peninsula 
lor food prepara 1 1 on, 
storage; has a ducted 
Jenn-Air range. 



was out because ft shows dust loo 
quickly, So we opted for American 
Gleam's Primitive £35 walnut floor tiles. 

To use the porch on cloudy winter 
days, It was necessary to install sup- 
plementary heat. A number of electric 
resistance-heating alternatives were 
considered. Heating cable in the floor 
would wash warm air up the glass 
doors, but would not provide the quick 
pickup desired because the entire 
con c ret e si a b wou I d h a ve to b e h eated . 

Sufficient 2x4-ft. radianl-heatceiJing 
panels would provide the quick heat 
needed. But ''sufficient’ 1 is too many; 
the panels would nearly fill (he celling 
and be difficult to arrange attractively. 
Nor was there much space for radiant 
wall panels. 

When heabng engineers think of 
quick heat, they usually think of fan- 
blown hot air. t thought this unsatis- 
factory because a wall fan heater with 
sufficient B.T.U-S for quick pickup in 
this room inevitably would be noisy 
and throw hot blasts on the occupants. 



View above was replaced by the one below. Studio couch converts to bed. Peninsula 
unli tea lures, grill, ceramic cooktop, undercoimler relrigerator, built-in food center. 


















13& POPULAR MECHANICS 






DiitEng area is separated from living/ 
sleeping area by the peninsula unit 
The apen room arrangement increases 
ihe feel of spaciousness. Complete plans 
lor building ihe peninsula will be in 
the May issue cl Popular Mechanics, 



We settled on a modern heat pump. 
It provides fan-blown warm air effi- 
ciently. Westinghou&e states that the 
overall seasonal performance of its Hi 
Re Li heat pump is about twice that of 
electric resistance heating. Its effici- 
ency varies according to temperature 
zones, but is in keeping with the solar 
heat/energy saving di reel ion wanted, 
The heat pump functions much like 
a normal central airconditioning sys- 
tem, except that during ihe heating 
cycle it has a reversing valve inside. 
Rather than discharge heat from the 
condenser to the outdoors, this heat 
energy is transferred indoors through 
the refrigeration lines. 

Compared with normal electric re- 
sistance heating, the heat pump will 
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1 Powered roof vent In the attic space ex- 
haust* any summer heat buildup and 
reduces the heat pump codling load. 



3 Inside screens stay cleaner than con- 
ventional screens, end are easily re- 
moved In winter to let In solar radiation. 



5 Rigid foam insulation around founda- 
tion and heat sink (existing slab) re- 
duces heat loss at building perimeter. 




Peachtree Insulated glass patio doors 
can be installed to slide left or right de- 
pending on the roller placement. 



4 Urethane foam from can Insulates the 
crevice around the sliding doors prior 
to installing paneling on the walls. 



6 To seal cracks and protect exposed 
surfaces of rigid Insulation, apply coat 
of Thoroseal mixed with Acryl-60- 



save energy dollars, The solar assist lor 
(he heat pump by our family room should 
yield another 10 percent reduction in our 
space-heating fuel costs. We are gather- 
ing data and will report results later. 

How to get started 

Carefully plan all details of your design 
by preparing Vz-in. -scale sketches. Use 
your plans lo prepare a bill of materials, 
check prices and gel bids from profes- 
sionals for any work to be contracted. 

The first thing we did was to remove 
light fixtures and the plywood ceiling. 
Then wiring was roughed -in for the lights, 
security, vent and intercom sysiems. The 
240-voll wiring for the grill and heal pump 
required an electrician. 

Insulating the foundation 

To insulate the solar heat sink, we ex- 



cavated along the foundation walls of the 
porch to below the frost line and installed 
two IVa-in. layers of Styrofoam. The 
sheets were propped with boards until we 
were ready to backfill. For appearance 
and protection, we applied a thick mixture 
of Thoroseal and Aery I -60 latex, obtained 
from a cement contractor supplier, to the 
exposed surfaces of ihe rigid insulation. 

Next we laid out the door openings so 
lhat the vertical spaces between them 
{and at comers) were all of equal width. 
After assembling the door frames sup- 
plied by the manufacturer, the rough 
openings were Framed to suit the overall 
door-frame dimensions, allowing a ’k-in 
space at lop and sides. 

The siding was applied after sheathing 
and exterior door trim were up. To 
achieve a traditional clapboard appear- 
ance, 6-in. -wide Masonite siding was 

Durable plastic lami- 
nate was used on the 
peninsula counter 
buteherblock design 
on the countertop, 
cane pattern on the 
sides— to blend well 
with the room's wlc ker 
and wood decorating 
scheme. Besides be- 
ing s convenient food 
preparation area, pen- 
insula does double 
duty as a bar when 
entertaining. Brown 
glazed floor tiles hold 
up to traffic. 



lapped 2 in, (ihe maximum recom- 
mended }, leaving 4 in, exposed to the 
weather Ringed siding nails were used to 
fasten siding every 16 in, 

To begin, we made a starter strip by 
ripping a piece of lap siding 2 in. wide and 
nailing if level along bottom edge of 
shealhing. Then the first course of siding 
was nailed Vs fn. below starter strip, Joints 
were butted at stud locations only and 
staggered so they didn't fail on the same 
vertical line. 

Quarter-round molding was installed at 
the siding-eave joints. Joints where siding 
meets door trim were caulked and the ex- 
terior received two coats of paint. 

Turning our attention lo (he inside, the 
heat pump, along wilh its wiring and duel 
work, was installed. Designing the air- 
handling system and installing ihe com- 
ponents are jobs for professionals. 
Choose your contractors with care, and 
get competitive bids on the work. 

After the duel work was completed, 10- 
in, (R-30) fiberglass batts were stapled 
between ihe ceiling joists with the Kralt 
paper facing the living space: 4-m, fiber- 
glass bails were fastened to Ihe wall 
above and between ihe doors, Canned 
foam insulation was used in crevices. 

The wall panetmg we chose (Mason- 
ite's Casa Blanca) simulates rough plas- 
ter and is installed with white nails. We 
minimized exposed joists by locating ar- 
chiteclural features to coincide with I hem. 
For example, the vertical track lighting fix- 
tures at the end wall conceal two major 
vertical joints. The remaining wall and 

fP.'Vrihr. 1 lorn fp page ) 43) 
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A deck thats a 1 your own begins with a design that's all your own. 

Design your own redwood deck with the Redwood “Design-adDeck' Plans Kit, 

• Adaptable patterns for an endless variety of decks to 
suit your home and landscaping 

■ Ians for steps, benches* and railings 

■ An illustrated instruction manual 

• Working drawings 

• And more! 



I hen you can build your deck yourself with natural, low-cost garden 
grades of redwood. 

Or recommend redwood when you 
consult your contractor 

It all starts with the Redwood 
" Design -a-Deck ' Plans Kit. 

Make your redwood dream 
deck exactly what it should be, 

All your own. 



f CALIFORNIA 
REDWOOD 
ASSOCIATION 
b 1 7 Montgomery S l ree t 
San Franci^o, CA 94111 

iW -n fvrfwjWd wuhpl* 




$4 gets you the new Redwood 
“Design-A-Dcck" Plans Kit. 

Etch pUrtfc kil conHini five Urge lheeti of Marking 
drawings, a tO(tipl«ce list ol required materlalt; ■ 20 -page 
Illustrated iio^hy-nup martL*l graph p« pe r ip n d u rtiqui 
punch OuT ptllarrti tu help Iran daclda enastly where la 
place vflur deck, fdtarmailcn on hlllildiimtiillalldni. 

Plus delelled plana an ale pa. benches »hd failings 



CALIFORNIA REDWOOD ASSOCIATION 
6 1 7 M ontgome ry Si , San Francisco, CA 04 1 1 1 

I'm enclosing a □ checfc □ money order for S4.DD 
Please send my dec* plans ki( 

Mamg 



Address 



City- 



state- 



Zip. 




How many years does a 
John Deere lawn and garden tractor last? 

We doiit know yet. 



All we know is we built our first lawn and garden tractors way back in 1963. 

And a lot of those original 16-year old John Deeres (like the one on the left) are 
still doing the job today 

When you consider that the estimated life-span of an average lawn and garden tractor 
is about hall that long, you begin to see why it pays to buy a John Deere. 

Needless to say our new 1979 models are solidly put together and built to last — just 
like always. 

What's more, we re making them a lot more comfortable and easy to operate. By 
reducing sound and vibration levels. Covering up drive systems. And providing simple, 
easy-to-use controls. 

Your John Deere dealer has 7 lawn and garden tractors to choose from, ranging from 
our lOhp gear-drive model to our heavy duty 19.9-hp hydrostatic. 

Granted, you may pay a little more for a John Deere But chances are you'll wind up 
saving money in the long run. 
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7 Fiberglass bafrts, Kra ft -bached side 
dawn,, are stapled between celling 
joists following electrical and duet work. 




rooms on the north side of the house- 



corner joints were hidden by applying la- 
tex caulk to the crevices and spreading it 
in a pattern similar to the adjoining pan- 
els, Afterward, the patch was blended to 
the wall surface with latex paint. 

To prepare tor installing the ceiling 
tiles, we railed 1x3 furring strips to the 
ceiling joists, t2 in. on center, since our 
tiles (Armstrong's Olde Hickory} were 12 
in. wide. Stapling flanges for fastening 
tiles to the furring strips were provided. 
Courses were laid out in both directions 
beforehand to be sure that the border tiles 
along opposite wails would be approxi- 
mately the same width. 

For the floor we wanted the real feel 
and durability of ceramic. This job can be 
done in small bites and therefore lends 
itself to do-il-yourselting. Undertake only 
as much tile laying or grouting as you 
have time to complete in one session. 
Thin set -lype cement was carefully se- 
lected as having the best heat-conducting 
properties to transfer solar heat to the ce- 
ment slab heat sink. We used H.0. Fuller's 
Lifetime Cement and Fuller's Sand Beige 
Joint Filler (grout} with 866 additive. 

To start the tiling installation, snap a 
chalkiine grid (24-in. squares) on the con- 
crete floor. Each tile was inspected before 
laying to be certain it wasn't chipped. 

The running bond pattern we used calls 
for half tiles to start every other row along 
the sliding -glass-door wall. Our tile sup- 
plier rented us a tile cutter for ihe job. The 
half tiles were cut from the few flawed tiles 
we found In some of the boxes 
Starling in a corner of the porch, we 
used a to-in. notched trowel to spread ce- 




9 Vertical wall sections between door 
units should all be same width, New 
roof was applied over original shingles. 




th* door pulls without snagging. 



meni evenly in the first chalklined grid. 
Half and full tiles were placed on Ihe ce- 
ment and pressed down firmly so no no n- 
heai -conducting dead air space re- 
mained between tile and floor. The ce- 
ment bond was about to in, thick. Open 
joints between tiles were to in. apart. 

After the completed floor dried 24 hours 
so it could be walked on, grout was pre- 
pared and spread in the open joints. To 



SHOPPING INFORMATION 

AH materials used in Hw PM porch fnrr iy room are available 
naliMVMde. Few buying rf\H>rm*lnFi or ngarasl dealer. di- 

terty to nwwlkclumt, 

American O^an Ti* Ci> , Lansdate Pa 1944& poor litea) 
Armstrong Cord Co . L&neasior. Pa. i 7Kn twnirgr. 

Bird S Bon Inc. East WaJpoe. Mass D 2 {X 32 (ahirtghw). 
CMSin-iead. a?* SK>, Valiev FfrSto. Pa i9*fi2 Hnsutetohj 
the Dow Chemical Cte-, I AH Soul* Saginaw fid , M*fl*nd. 

Mich 40640 CStyTotoam brand nweialwu 
H.fl FLtor Ca , Conslrudion Products CW.. 3lS Soutti Hicks 
fW . Paialing. i 60067 icemenl, grout ter IK**) 

Mato Lighting Diu.. MoQra*-Edi»n Co . 1® Suiae Hd ilk 
0ro«e Village III. 60007 GteCk lighting | 

Inate-toam Products. Inc.. 2050 North Broadway. Joliei. Ik 
6V3B (jflAdattoft m a can | 

jEjnr-Ajr COrp 3Q35 Shadeland. India^apcrlia, i'« 46226 
Irangel 

Uwior LorenUEwr Inc , 7?0 MohrtW Sr . MtfHker, N J. 07(330 
[blind* >, 

Lutnjn Electronics Co me . Coopersbug Pa i 6036 {g.ri- 
mwk 

M-aacmwCmp.. 29 Merih Wanner Dr.. Chicago. ■ 60906 tsid- 
mgj. 

NauWus InduEines. Div of EKM-iManureeiuringCO. tec Hart- 
lord, WtS, 53227 IrQOT venlk 

NevanwCbfp.BaWTeteyaph. Dctomcui Md 2 1 1 1 3 (pliant 

I w lnil u) 

NuTonp Ov.. Scovsri Housing Products. Martaai A Fltd Bank 
Hds.. Cin&nnah OtM 45227 (looa »nt*r. inigncom) 
PeacMree Door. (kw ?Wl Mortwas, t3a 30091 (tfass 
doors). 

Sub -i*ro Frwj*r Co he Bosi 4130. MKttson Wit 537T1 
(relngerarrxi 

WnslinghcoM! IntorelJiI* Or . Norman Qkla 73069 (f eat 
pump) 

Design consultant Bartsra rtjnquwli phetes, Man Pon*rty; 
heat-pump system dr sign. Wiliam Suhid conslrucwn 
adviser. Ray Pelerson. 



do this, use a rubber-faced float that won’t 
scratch the tile surfaces. Excess grout 
should be wiped off using a large 6xB-in. 
manmade soft sponge. 

Installation, of the blinds completes the 
construction. The blinds block sunlight on 
summer days, insulate windows on winter 
nights, and provide privacy at any lime 
deseed , We chose Levolor Riviera Blinds 
with l-in. slats in Eggshell Satin (142). 

The remodeling was started early last 
spring and finished by fall just in time to 
start harvesiing the inexhaustible warmth 
of the sun. IW 
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PM surveys the pros 
and coos of what's 
available — and tells 
you how to pick a 
reliable contractor. 



selected on the basis of budget, esthetic 
preference, and/or willingness to pul up 
with certain drawbacks. For example, 
some homeowners want to avoid paint- 
ing, no matter what. They shy away from 
wood and sheet siding and end up paying 
rtiore money tor vinyl or metal [When 
speaking about metal siding, we mean 
aluminum, primarily. However, whal is 
true of aluminum is basically true of steel 
Steel siding is stronger than aluminum 
and otfers the advantage of not den ling 
as easily; but it costs 30 to 40 percenl 
more than aluminum and has not been in 
demand,] 



Other homeowners don’t think the ad- 
ditional cos! is worth I he advantages that 
vinyl and aluminum offer, Furthermore, 
they want l he greater selection of slyles 
and colors afforded by wood and sheet 
siding, 

What about cost? 

As matters stand, homeowners have 
made aluminum the best selling siding 
material. Over 10 million homes have 
been sided with aluminum. Cost? A com- 
pany in my area recently offered to re- 
side 24x36- ft. ranch houses with 8-in. 

{Piease turn to pagg 146) 



by Mort Schultz 



C'hce Ihe material you use to re side 
*3 your home will probably be with you 
for a long time, take a few minutes lo con- 
sider all the possibilities. In this article 
we’ll discuss the relative merits — and de- 
merits— of metal sidings (aluminum and 
steel), vinyl siding, natural wood, and 
combination wood and synthetic com- 
pound (hardwood and plywood) which we 
will refer to as sheet siding, Asbestos is 
not considered since leading manufactur- 
ers have discontinued production be- 
cause of the health problems associated 
with it. Masonry siding will also be consid- 
ered a separate topic. 

Which is best? 

Each siding material has its advan- 
tages and disadvantages, The one you 
choose lor your home will prohably be 



Quality plywood aid- 
ing can approximate 
the look Of vertical ce- 
dar aiding— especial- 
ly If the horizontal 
Joints between panels 
are carefully worked 
into a house's design 
as visual elements, 
in addition, this cen 
save you material 
and labor dollars. 
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Save money ana energy 
heating or cooling 
your home . 



If you're looking for ways to 
cut your heating and air condi- 
tioning bill, we can help. Now. 

Take our heat pump, for ex- 
ample. Exclusive computerized 
control and other advances 
mean reduced utility bills. In- 
stalled alone or added to an ex- 
isting furnace, vour yearly sav- 
ings can be substantial! 

Cooling equipment of ad- 
vanced design squeezes every 



bit of cooling from your energy 
dollar. Heating products in- 
clude the newest in gas heating 
flue damper controls and auto- 
matic spark ignition. 

No matter whether you're 
adding cooling or replacing a 
heating or cooling system, your 
York Certified Contractor has 
an energy- and money-saving 
answer. 

For more helpful facts, write 



for our booklet, "Energy and 
Your Home/' It's free. So is a 
home survey from vour nearby 
York heating and cooling ex- 
pert. Look for him in the 
"Yellow Pages." 

Either way, you'll get a head 
start on cutting rising en- 
ergy costs. 




SPECIAL 

OFFER 



You can own a quality 
thermometer like the one pictured here. 

It includes both indwrand outdoor readings 
in Fahrenheit and Celsius and has a retail 
value uf $6.95. Yours for only $4.49. 9 inches 
high and 2 inches wide. Offer ends September .Vj. J 979 
Allow up to six weeks for delivery. 



Q Send me your free energy book. Name 

Q Send me a Springfield indoor?' outdoor thermometer like Address 

the one in your ad. Enclosed is my check for $4.49, plus 
appropriate state sales tax. City 



State 



Zip 



□ Have dealer cal I I'm ready to start saving money now! Phone 



Mail to: York Division, Borg-Warner torp., T.O. Bu\ 1592, York, FA 17405 




Heating and 

AirPniiflifinnino 




Vinyl aiding* coim in 
®-in. (above) and double 
lap panels, They 
4|ajvjjlablt' in several 

col^ntantired or with 
a wood-grain texture. 
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ALL ABOUT SIDING 

fCoefrrxjfliJ if am page 

■clapboard aluminu-m for $3500. The prod- 
uci the company presented sounded like 
good quality material, being manufac- 
lured by Alcan, Revere or Kaiser, invest 
■gallon revealed, however, that the male- 
rial was not outfitted with backer board, 
which gives siding more insulating value. 
The addition of backer board adds Si 000 
to $2000 to the cosi of the job, depending 
on i he type and 1 hickness of the backer 
board. 

Vmyl is next in line as I he besi sell ing 
Siding material, with wood end sheet sid- 
ing following The cost of contracto rein- 
stalled vinyl siding is 20 to 30 percent 
more than aluminum. 

There is no way to pinpoint accurately 
the cost of wood and sheet siding. Cost 
varies significantly from type ro lype, from 
locale to locale and from week to week 
because of fluctuating building-product 
prices Generally, ihough, the cosl of re- 
siding a home wilh wood, plywood or 
hardboard is 25 lo 40 percent less lhan 
residing with aluminum. 

The chart below, prepared by the 
Weyerhaeuser Co., compares price dif- 
ferences belween natural wood, plywood 
and hardboard II shows that hardboard 
and plywood sidings are comparable In 
cost wilh lesser- grade solid lumber mate- 
rials. However, the cost of superior grade 
solid lumber siding is higher than lhaf ol 
sheet siding. 

Wood and sheet types 

Hardboard siding is composed of wood 
fibers that are combined with reams and 
other synthetic compounds. The materi- 
als are permanently bonded under heat 
and pressure iruo boards or panels. 

Siding made of hardboard is grainless. 
Where finished panels have a wood-grain 
appearance, the grain has been em- 



lfa* of backer board (A) under vinyl or aluminum 
siding Increases their JmuFatJve value while re- 
ducing nolle Infiltration, There la a wide variety of 
atylee that range from ■ rough -sawn shingled look 
In aluminum (B) to ■ vinyl lap siding embossed with 
a barn-board-hke texture (C)f. 



COST INDEX COMPARISON: 
WOOD AND SHEET SIDING 
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Cedar shingles? No, they're actually horizontal strips of hardboard embossed to 
look like courses of shingles. ’’Courses" are available in Iti-ft. lengths. 
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bossed info i he panel. In oi her words, ihe 
grain is simulated. Hardboard siding is 
available unprimed (least expensive), 
primed (moderately expensive) and pre- 
finished (most expensive). A suitable 
quality of such siding is at least 7 /i& in. 
thick. The material comes in two general 
styles; lap (or clapboard) and panel. 

Lap denotes boards that are 16 ft. long 
and of varying widths (6, 9, 12 in. and so 
forth), which are installed horizontally. 
The panel style is available in panels 
measuring 4x6, 4x9 and 4x12 ft. or 
larger. These panels are nailed to a struc- 
ture so the long dimension runs vertically. 
The most readily available size is 4 x8 ft., 
however. Longer sizes may have to be 
specially ordered. 

Hardboard lap sidings are available 
several ways: 

m Prefinished or primed horizontal clap- 
board style. 

m Unprimed or primed horizontal clap- 
board style wiih a simulated rough cedar 
texture, 

m U npri m ed s i m u lated wood-shing le sid- 
ing. 

■ Primed or unprimed lap siding with a 
simulated rough- sawn surface. 

Similarly, hardboard panel sidings can 
be bought in (he following forms; 

■ Prefinished or unprimed simulated cy- 
press. Panel edges pre ship lapped with 
to-in. V-grooves, 8 in. on center, to pro- 
vide the appearance of individual vertical 
planks. 

■ Prestained, primed or unprimed simu- 
lated rough-sawn cedar with Ai-in.-wide 
square-cut grooves on 8-in. centers. Also 
unprimed bo and -and -batten panels. Bat- 
tens are integral (they come attached to 
panels) on 12-in. centers to reduce instal- 
lation time, 

■ Primed or prefinished smooth or 
wood -grained panels with grooves on 8- 
in. centers or battens on 12-in centers. 

■ Preftnished or primed panels having a 
simulated skip-troweied stucco texlure or 
aggregate slone appearance. 




Prefinished hard board panels simulating a 
stone aggregate finish are also available. 



Plywood siding is a construction Of 
wood veneers l hat are bonded togeiher 
with exterior-grade adhesives. The sur- 
face of plywood is real wood— not simu- 
lated. The siding is manufactured from 
lumber — usually southern pine, fir or ce- 
dar— not from wood fibers as in the case 
of hardboard. 

As wifh hardboard. plywood siding 
comes in lap and pane! styles: unfinished, 
primed or prefinished. Varieties are nu- 
merous. but not as many as hardboard 
For example, siding having a shingle or 
stucco appearance is rat available. 

High quality solid lumber siding comes 
available in clapboard panels and shin- 
gles. Surface finishes are grained and 
rough- sawn. 

Metal and vinyl types 

Compared lo wood and sheei sidings, 
meial and vinyl sidings come in a limited 
number of styles. They are virtually main- 
tains nee -free and the colors are fast. 
Painting or staining is not necessary, 

At one time, meial had the advantage 
of outpacing vinyl in the number of colors 
it offered consumers. It still does, but the 
gap has closed. You can select Irom as 
many as 9 d iff erenl colors whe n choos i ng 
vinyl siding and up to 12 colors from one 
manufacturer of metal siding 

Neither do you have to settle lor the 
traditional smooth 8-in. or double 4-in. lap 
panels with vinyl siding The "woodsy' ‘ 
look (simulated, of course) is now avail- 
able. For example, Bird & Son inlroduced 
a solid vinyl siding in January of this year 
called Woodside. The 8-m and double 4- 
in. lap panels display a wood-grain face 
in each of the stx colors is offered. 

Aluminum siding, however, does pro- 
vide greater versatility than vinyL In alu- 
minum, you can select from the traditional 
smooth clapboard look (8-in. or double 4- 
in.) and from panels having a wood-grain 
appearance, a rough-sawn surface, verti- 
cal board -and-batten or vertical walnut 
look and hand-split shingle appearance. 



Test data from Alsco Anaconda and 
Champion Building Products demon- 
strates that metal and vinyl with backer 
board have greater insulating properties 
than wood and sheet siding Assuming 
thal new siding will be applied over exist- 
ing siding, the chart on page 1 48 is a sum- 
mary of relative R values, (The R value 
denotes ihe efficiency of insulating mate- 
rials; higher R numbers have greater 
resistance to passage of heat. 

Warranty: More than a number 

Champion Building Products offers a 
th ree ■ year warranty Maso ni le offers fi ve- 
y®ar and 15-year warranties, depending 
upon the product. Hunter Douglas and 
GAF offer 20-year warranties. Bird a Son, 
Certain-Teed and Alsco Anaconda offer 
40-year wa ran ties . 

length of warranty is important, to be 
sure, but what the warranty covers is jus! 
as important. Also oi concern should be 
the limits of ihe warranty — how much of a 
rebate you get over certain periods of 
time if the product fails 

Let’s consider two typical warranties: 
those from Bird and GAF Both compa- 
nies make vinyl siding. Bird warrants that 
its vinyl siding panels and accessories 
(soffits, fascia and rain carrying equip- 
ment) are "free from manufacturing de- 
fects and won’t corrode, blister, peel or 
flake, won't conduct electricity as !o re- 
quire grounding, and won't deteriorate as 
a result of salt spray, windblown sand or 
termite activity T 

It assumes 1 00 -percent responsibility 
for the first three years, if defective, the 
siding will be replaced without charge. 

In the ensuing 37 years, if a delect is 
found with Bird's siding, the company will 
contribute Ihe following percentage to- 
ward repair or replacement cost: First 
year. 90 percent; second, 80; third, 70 
percent; fourth. 60 percent; fifth, 50 per- 
cent; sixth, 40 percent; seventh, 30 per- 
cent; 81 h through 16th. 20 percent: and 

iP-!ease i jr n lo sage T4&; 



SIDING; ADVANTAGES AND DISADVANTAGES 
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Aluminum and vinyl manufacturer* provide 
soffits, fascia and trim to match siding*. 


SIDING; INSULATION (Ft FACTOR) 
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for Ihe 17th through 37th, 10 pence nl. 

GAF warrants that its vinyl siding pan- 
els are free from peeling. Flaking, rusting, 
blistering, corroding 'or other conditions ' 
arising from menu lecturing defects. It will 
assume 100 percent of the cost of repair 
or replacement during the first five years 
up to a maximum of $150 per 100 sq ft 
From (he Gth through the 10th year, the 
company will assume 50 percent ol the 
cost up to a maximum of $75 per 100 
square feet. From the nth through the 
20th year, the amount of responsibility as- 
sumed Is reduced by 5 percent each year 
from the 6th through the 10th year. 

Bird's warranty can be transferred to 
someone who buys your home. The GAF 
warranty is nontransferable. 

Picking a contractor 

Along with consulting the Better Busi- 
ness Bureau and Chamber of Com- 
merce, you should Follow these sugges- 
tions when seeking a contractor: 

1 . Ask for and check references. 

2. Ask the contractor questions based 
or information contained in installation 
manuals. You can get the installation 
manual for the type of siding you are put- 
ting on the house by writing to the siding 
manufacturer. If you are installing alumi- 
num siding, request a manual called Alu- 



minum Siding Application Manual, from 
the Architectural Aluminum Manufactur- 
ers Assn,. 35 East Wacker Drive, £hrca- 
go. Ill 60601. dr from I he Aluminum Assn, 
Inc., B18 Connecticut Ave. N.W.., yv&sh- 
ington D. G- 2Q0Q6. For vinyl sidirig } Writs 
for Rigid Vinyl Siding Application to the 
Society of the Plastics Industry Inc., 250 
Park Ave. r Ne^ York, N Y, 10017, 

If I were having vinyl siding installed, 
some of the questions I would ask a ton- 
tractor would be: 

1. Whai kind of nail are yqij ijbing to 
use? (An swer— Aluminum or another 
kind of corrosion -resistant nail.) 

2. Where will nails be placed? (An- 
swer — Manufacturers provide slots for 
nails in the siding. Nails will be hidden, 
face nailing is not good practice.) 

3. How will you make sure that panels 
are securely tightened? (Answer — I 
won't. Panels should "float" on nails to 
allow for expansion and contraction.) 

4. How will end joints of adjoining, pan- 
els be joined? (Answer— They will be 
overlapped about half length of factory 
notched cutouts to allow for vinyl's move- 
ment as temperature changes.} 

5. My home is finished in stucco. How 
are you going to get siding attached fe veri- 
ly? (Answer— Wia use furring strips end 
shim to get an even, nailable base.) m 






CEMENT YOUR IDEAS WITH SAKBETE MIXES 
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CHIMNEY FIRES 

Can leave you homeless. 

Feel safe and sure with a clean 
chimney. 





Cleans chimney 
walls of 
dangerous 
accumulations 
that cause fires. 

Pays for itself 
in just one use, 

| $23.95 

plus $2 00 Shipping 

The best fire insurance you can 
buy-prevention. 

Bo* 1 S 7 . QeprPM 2 , Dorchester. WE & 442 S 
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LIST OF MANUFACTURERS 

Gfli a ling on Ihe siding style you would I ku to 
Jiavft ineteJlad on your home before you check 
ie -siding contractors. O&laininfl tMcftyroa ftom 
several makers, such aside fculowirq wilt hu ip 

For metal and vinyl aiding: 

■ Aleart Aluminum Corp. (metgJ) 

2M North Park Aw 

Warren OtiW 44482 
II Aisco Anaconda (metal and vinyl) 

1 Cascade PlgjB 
Akron, Ohio 44305 

■ Bird £ Son (vinyl) 

Bail Waipoia, Mass 02CG2 

■ CerlHin- Ttmd (vinyl) 

Sox 560 

Valley Forge. Pa. 1&452 

■ GAF (vinyl) 

Building Materials Group 
140 West 51 il $1. 

New YorU, N.V. 10020 

■ Nunlor Douglas (metal) 

400 Weal Mam Si 
Durham, N C. 27?0l 

For sheet and wood tiding: 

■ Champion International Corp 
1 Landmark Square, 

Stamlord, Conn G6S21 

■ Georgra-Pactfc Corp.. 
sod Southwest Fiflh Ave. 

Portland, Ore 97204 

■ Masomle Corp, 

29 Morin Waeker Drive 
Chicago, III £0606 
M Weyerhaeuser Carp 
Box B 

Tacoma. Wash 95401 




A quality Job Includes loam -hoard Insulation and Attention given to details. Jamb extend- 
ers should be used to build out a window frame so It will extend beyond the new siding 
surface. Inspect at least three jobs by a contractor before hiring him. 




Aligns easily. 



1 
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With Elmer's Carpenter's Wood Glue 
you don't need a pro's hands 
to give it the pro's touch. 



Grabs* instantly. 



Elmer's* Carpenter's Wood Glue is a 
special wood glue for a 1 1 your woodwork ■ 
ing projects. It penetrates well In hard 
and soft woods and forms a heat and 
water resistant bond that's stronger than 
the wood itself. 



’As, defined by F-edcra I Hazardous Substances Act. 



It’s also better because il "grabs" imme- 
diately and dries fast. Vet it allows 
realignment before it sets. So you can 
join surfaces as soon as it's applied. 



Elmer 's Carpenter's Wood Glue ts also 
sandable. printable and gumming 
resistant. Its non-to*ic p . solvent-free 
formula also washes off your hands 



and project with water So you w on'i 
get light spots when you 
stain near glue joints. 

Elmer's. When results count. 
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25^ for handling 



r 



Ordinarily, you'd pay 
$1.19 lor this Stanley 
Screw Hole Starter. Bui 
Stanley wants to “Help 
~ T You Do Things Right," so we 
will send it to you Free when you 
buy a Workma star " £ 

Screwdriver with the spe- 
dal offer sleeve. Send us the 
sleeve plus the top of the card and 
25C for handling. Starting screws will be easy^ 
Even easier is driving screws with a Work- 
master Screwdriver. The tapered handle fits your 
grip. So you can apply more torque with less muscle 
to drive in screws. The blade is cross- ground to reduce 
chances of slipping out of the screw slot So get a Stanley 
Workmaster Screwdriver 
with the special offer sleeve. 

You'll get the hole thing free? 



MAIL TO; 

Stanley Tools, Dept. PM 

P.0. Box 3000 

New Britain, CT 06050 



Here's the top from my 
Workmaate r card a nd 25< 
for handling. Please send 
my Screw Hole Starter to; 



NAME. 



STANLEY 



helps you do things righL r 



ADDRESS. 



CITY. 



ZIP. 
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SPRING FIX-UP TIME: 

15 quick repairs you can do 



Now that winter is over, it's time to thoroughly check 
your house for much-needed repairs— then make them. 



by Rosario Capotosto 

H arsh winter elements and time com- 
bine to work their destruction on 
your house and property. Spring is just 
the lime to thoroughly check your home 
and equipment tor needed repairs pro- 



voked by fluctuating temperatures and 
daily wear. 

Blacktop driveways, for example, can 
become an eyesore when the freezing- 
thawing action of water that's seeped into 
hairline crevices spreads them into gap- 
ing cracks. Oil, grease and coolant drip- 
ping from your car add to the problem. 



The lisi of outdoor repairs your property 
might need could seem overwhelming. 
But repairs made now will holp you enjoy 
the summer— and prevent more expen- 
sive repairs later. Check your roof for 
damaged shingles and gutters. Make 
sure that putty around windows has 
weathered the season and that stored 
screens are in shape. Here are 15 prob- 
lems that you may encounter, along with 
tried- arid-true solutions. 




1 Sealing driveways starts by 
cleaning oil- waked spots. 
Use a stiff brush and driveway 
cleaner poured on the stains, 



Thoroughly hose off the solution with a 
fine, hard stream ol water. Let the drive- 
way surface dry, then sweep it clean. 



Fill and level shallow depressions and small holes with an as- 
phalt driveway patch mix. Tamp it thoroughly into the holes and 
trowel it smooth, removing excess material. 



Use an applicator with a brush on one side and a squeegee On 
the other. Spread the sealer with the squeegee, then brush Ihe 
coating smooth and free of overlapping ripples. 



APRIL 1979 151 




2 Wood ladders should never be 
painted. The coating could conceal 
rot or contribute to its development by 
sealing in moisture. Instead, apply a 
coat of boiled linseed oil at least once a 
year to prelect your ladder from mois- 
ture and from drying out. Check for and 
replace any rusted hardware. 




3 Slip-fit do-it-yourself gutter-joint fit- 
tings often develop leaks because 
they were improperly sealed during in- 
stallation., Thoroughly clean and dry 
problem joints. Then Apply a bead of bu- 
tyl rubber caulking along all edges of 
the fittings — on the Inside of fhe leak- 
ing gutter. 




4 Easily repair holes In screens with 
patches you can buy at hardware 
stores. A patch consists ot screen mate- 
rial which has hooked ends on two 
sides. To make the repair, simply prBas 
the bent hooks through the screen. A 
pack of eight patches costs about SO 
cents. Gang up patches on large holes. 




5 Loosened, crumbling mortar Joints In brick can let moisture 
penetrate. Use a chisel lo remove old mortar to a 1-in. depth 
or until you reach solid mortar, Hefinish with fresh mortar. Fora 
more lasting joint, break off mortar around brick’s corner and 
form a T- or L-shaped, interlocked joint. Clean Joint with an old 



paintbrush or by blowing Into It (wear goggles), then dampen 
brick so moisture from new mortar won't be absorbed, press 
mortar into vertical joint, then horizontal one with a jolnl-fllling 
loo l (shown). After mortar hardens, keep moist for a few days 
by sprinkling It with water to get a strong cure. 




6 It you try to remove a broken shingle by prying, you may 
damage the ones above it — particularly when working with 
asbestos shingles. For good results, try cutting through nails 
with a hacksaw blade. The Stanley Mini-Hack Is a good tool for 
the Job. It uses an ordinary hacksaw blade in a handle that 
allows flush cutting. Work old shingle downward. 




7 Crumbling putty lets in water which rots the wood. Check 
bars and mull Jons and use a chisel to remove old putty. 
Heat from a soldering iron will soften stubborn spots. Let damp 
wood dry, then brush on linseed oil to seal wood. Roll a ball of 
putty In your hands to form a long strand, Press in place with 
the tip of a flexible potty knife, then draw the knife lengthwise 
across the frame to form a tight, triangular bead. Allow at least 
one week before painting. 
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8 Small cracks in concrete cannot be patched by simply add- 
ing cement. Heaving will break it. Use a flexible crack filler 
containing butyl rubber which remains Intact when joints ex- 
pand and contract. One product is Campbell Krac-Kalk; one 
cartridge of ll seals about 25 ft. of cracks Vi in. wide by Vi In, 
deep. Use a chisel to remove loos# particles, clean, and apply a 
continuous bead of the crackflller. 




9 Fix a plastic- webbed lawn cbfllr with webbing in Sfl-ft. rolls. 

Measure between opposing screw holes on the frame, add 
3 V* in. and cut webbing. Fold one end over at 45 tc form a 
triangle, then fold again, dividing triangle in hah. Fasten this 
end to frame with a screw. If hole is stripped, usee heavier self- 
tapping screw, Repeat the folding procedure on the other end 
of the webbing and fasten it to the frame. 




4 rt Tree limbs are frequenlly split In sovore storms. When 
I U this happens, don't be quick to amputate. Open the split 
and liberally coat exposed wood and bark edges with tree 
wound paint. Tie the fracture tightly with Stout nylon rope and 
secure it to a higher branch. Fertilize the tree. 




j rt You can make a lasting pothole repair, To lock In the 
I 4L patch undercut the hole with a chisel so it s sllghlly 
larger Inside than el the top. Clean out all loose particles, then 
fill hole with ready-mixed blacktop material. It should project 
slightiy above the surrounding surface. Use and of a 2x4 to 
temp patch firmly Into hole and flush with ground level. Or 
piece plywood over the mound and drive the Iront wheel of 
your car over it several times. 




1 4 Leaves and other debris con clog downspouts and 
I cause several problems. Backed-up water will overflow 
gutters, damaging plants, eroding topsoil, staining the house 
or leaking Inside it. 4 long gutter filled with water and weighing 
several hundred pounds can pull away from! the house, install 
alumlnum-mosh leaf guards to keep out debris. Insert 3-ft. 
lengths of mesh under shingle ends end snugly against gutter 
lip. Overlap lengths about 1 In. 




j q Repair a large gutter hole with a metal patch end asphalt 
I J roof cement. Sand and clean the damaged area; apply a 
liber si coat of roof cement, Cut a piece ot thin sheet metal (gal- 
vanised or Aluminum), coat bottom with cement and lay It In 
place ever the hole. Complete the seal by applying additional 
cement over and around the edges of the patch. 
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Third, apply rust- inhibiting plastic paint such as FJeclo’s Ua ra- 
th ane, protecting axle ends from paint. Always heap axles and 
wheel hubs oiled ; hose down spreader after each use. 



1 m Because strong 
4 fertilizers tend to 
corrode lawn spreaders, 
these tools usually wind 
up on the Junk pile prema- 
turely. A thorough wash- 
ing after each use could 
add years at active ser- 
vice to their life. If your 
Spreader has been ne- 
glected, these photos 
show how to get it into 
like- new condition for 
use this spring. 



First, disassemble the 
lawn spreader to thor- 
oughly clean the parts. 
Use penetrating oil to 
loosen badly corroded 
bolts. This will permit 
you to take apart the 
hopper and deflector 
bar. Tap the bolts withe 
hammer and apply 
more oil if necessary as 
you work to free the 
bolts from the spread- 
er parts. 



Second, use a wire brush to remove loose scale, then sand the 
rough spots down to the bare metal. Treat the hard-to-reach 
spots with rtisl-remaving chemicals such as Naval Jelly. 




Cold-water pipes can sweat when water condenses on 
warm, humid days. Eliminate by covering pipes with in* 
Relation. Do-it-yourself foam pipe Insulation made by Armstrong 
Cork Co is flexible, durable and easily cut with scissors to make 
snug-fitting mitered corners at the bends. A pack containing 13 
ft of insulation costs about $6. 




o 

-_3 

KJ 



Special metal clips are used over the insulation's flange to close 
the seam as shown. Clips are supplied with the Insulation and 
should be applied every 2 In. along the run. 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYour Health. 
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will probably be returned in full if you de- 
cide to sell your bouse. 

When ihe PM Vacation Home ap- 
peared last fait {page 106, Sept. "78), a 
number of readers wrote in asking for the 
plans and how-to information for the good 
looking decks that we added to the front 
and back of the factory-built home. On 
these pages we show you how to dupli- 
cate both decks. 



Rugged rear deck (above) on PM Vaca- 
tion Home is built for years of outdoor 
living. Perimeter railing Incorporates 
benches to provide ample seating for 
large gatherings. The front deck was 
kept simple; the focal point Is the con- 
tainer plantings grouped alongside the 
house walk Steps are thick wooden slabs. 



Choose material with care 

For longevity, as well as appearance, 
be a little choosy about Ihe wood that will 
make up your patio. You should settle for 
nothing less than Wolmanized (pres- 
sure-treated) or redwood lumper. 

The first, is pressure Ireated to assure 
many years of resistance to rof and de- 
cay, while redwood has a natural resis- 
tance to Insect infestation, The latter is 



frequently chosen for use on decks be- 
cause of its beauty. When treated period- 
ically with the recommended clear pre- 
servative, redwood ages to a handsome 
silver gray patina. 

Both types of wood (even the pressure 
treated. with its slight greenish cast) can 
be stained to suit the decor you plan for 
your yard. A sensible lumber choice might 
be to use Wofmanized material for ihe 



The handsome front and rear 
decks "made" the PM 
vacation house, Here's 
how both of them are built 



by Harry Wicks 

HOME AMD SHOP EDITOR 



I f you have the space, a well- designed. 

solidly built deck or patio will add a 
great deal lo your home, Besides improv- 
ing the looks of many homes, a hand- 
some deck can alter a family's life style 
during ihe warm-weather months. And a 
well-built deck increases a home's value. 
!f il is do-it-yourself built, the investment 



PM pfrOSM 



underst rue lure — piers, joists, etc.— and 
redwood tor deck and railings. 

Planning your deck or patio 

ft's easiest if you start by sketching 
your planned deck on Vi-in .-scaled graph 
paper. Though the temptation may be 
great to make the deck extra large, keep 
in mind that as its size increases so does 
the cost to build. 

When you are satisfied with your floor 
pfarr sketch, move out to the actual job 
site. Carry along a number of 1 *3 wooden 
stakes, a ball of mason's tine, a tape mea- 
sure and a hand sledge. Using (he tape, 
lay out the perimeter of the deck, using 
the stakes and mason's line. Check cor- 
ners for square, using tine 6, 0 and IQ-fl. 



method (when one leg of a corner is 6 ft. 
and the second is tJ ft., the corner is per’ 
fectly square when the hypotenuse 
equals 10 ft,). 

When the deck has been staked out, 
step back and take a long, hard look. If 
you're dissatisfied with the shape, size or 
appearance, rearrange the lines until you 
find a deck shape that seems to bo com- 
p alible with both house and yard. 

Rework your sketch, it necessary, and 
take it to your local building department to 
learn if a permit win be required 

Deck-building hints and tips 

In general, building a deck is a chore 
well within the skills Of the average do-ib 
yourselfer. But there are exceptions: If 



yours will be on steeply pitched ground, 
or well up in the air, you may be well-ad- 
vised to call in a qualified professional 
contractor for some assistance in pouring 
the footings and the like. Hillside con- 
struction is tricky, at best. 

You can build a deck with mostly hand 
tools — hammer, saw, square, brace and 
bit, level, and' shovels, but a couple of the 
right power tools will make the job go 
faster and save your back. A portable drill 
and circular saw will save many arm- 
wearying hours when building a deck. 

Since dimensional lumber is the best 
bet when building a deck, we designed 
ou rs to make use of sue h readily aval I able 
stock. With the exception of the 4x10 
{please turn to paae J59J 



FRONT 

DECK 



2*6 DECKING, V4" SPACING 
FASTEN WITH ittt NAILS 



2 k B HEADER JOIST, 
FACE NAIL WITH 
16d NAILS 



ALL LUMBER GARDEN GRADE REDWOOD: 
ALL FASTENINGS GALVANIZED 



2k S HEADER JOIST 
1 x 2 LEDGER ETftlP 
(SEE JOIST DETA1 LSI 
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Gora ceiling problem ? 

Cover it up! Dress it up! Light it up! Quiet it down! 
With o newArmstrong suspended ceiling. 



Whatever your ceiling problem— cover- 
ing up an old or damaged ceiling, 
adding a new room, or finishing off a 
basement— an Armstrong suspended 
ceiling ts a problem. -solver with style. 
Beautiful. Washable, Fire-retardant lor 
extra protection, Preengineered for 
energy-efficient fluorescent lights. 

Best of all, with an Armstrong sus- 
pended ceiling, like Bennington 
shown above, solving your ceiling 
problem is a do-it-yourself project, 
There are no staples or glue to mess 
with, no plastering or sanding. The big 
2' x 4' celling panels simply drop into 
the col or< matched Super White Grid. 
The ceiling is easy to install and easy 
to keep looking fresh and new. If a 
panel gets damaged, just lift it out. 
and lay in a replacement. 




If lighting is a problem, you can install 
Armstrong fluorescent fixtures with the 
ceiling , , . for lighting where you want 
it, not just where the builder put it 



you can install a beautiful new 
Armstrong suspended ceil mg almost 
anywhere in your home, Briefly. 
hera"s how: 

Hang the Armstrong Super White 
metal runners about three inches 
below your existing ceiling or open 
loists (about six inches with light 
fixtures). 

Snap the Armstrong Super White 
cross tees into the main runners, 
and lay in the ceiling panels. It 
takes some time, but it r s easy, You 
can do it! 

See your Armstrong ceiling retailer for 
a broad selection of suspended ceil- 
ings, Find him under “Ceilings" in the 
Yellow Pages. Or send us this coupon, 
and we'll send you his name and a 
tree full -color brochure, 



r 

i 



Armstrong , Dept. 94«PM 
Frani. IL 616 14 


Nam*. 

Street 




Please fr^ncl itw jro.gr ns* color 


Oily 




broctiura cm Suspended ceilings 


Stale 


Zip 



\ 



i 




m strong 



CfltAtOHS OF 



THi INDOOR WOHi.D - 1 



GREAT DECKS YOU CAN BUILD 

^Conflncjed focyn pag e T57 .I 

steps on the front deck, all materials are 
carried by well-stocked lumberyards and 
home centers. To save frustration and 
hunting for the 4x1 Os (such stock may be 
hard to come by In some areas), we show 
an alternate step construction that gives 
the same slab appearance, except that 
you make the treads using 2x4 s and 
2x05. [See detail in lower right-hand cor* 
ner of drawing on page 157.) 

There are several ways of fastening a 
deck to a house. We decided to use the 
header joist-and -joist -hanger method. 
The header joist is well secured to the 
house with hefty lagscrews through sid- 
ing and into wall studs. (Note: Lagscrews 



most be anchored in studs, or the header 
joist may separate from house wall.) On 
the model house we used metal (Teco) 
hangers to secure joists to header joisis; 
but you can avoid buying the connectors 
by fastening ledger strips to header joists 
as shown in the drawing In this case, ev- 
ery joist should he carefully notched to 
assure its seating squarely on the ledger 
stnp. 

Use rustproof hardware 

You do not need a great deal of hard- 
ware to build eilher deck. So spend a cou- 
ple of more bucks and buy only galva- 
nized hardware. It is worth I he extra cost 
to avoid the rust stains that will appear if 
you use ordinary steel hardware and ex- 
pose it to the weather. And. do take time 



to bore pilot holes tor nails when fasten- 
ing near the end of a board; this will pre- 
vent splits in your expensive lumber. 

About the deck floor 

The deck floor is the most visible part of 
your deck, Take your time when install ing 
the floor to make certain it will have a 
craftsman -like appearance. Our pattern 
is a simple one — the same-width deck 
boards are laid parallel with ends stag- 
gered over various joists. You may opt for 
a herringbone design, or experiment with 
alternate widths to come up with a look of 
your own choosing. No matter which pat- 
tern you elect to use on your deck, make it 
a point to lay each board with its bank side 
up. Thatis, when viewing a board from its 

i'Ptoastt turn la page ?5Qj 
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Give your 

fireplace 
a custom 
look 
with tile 

■ f you're going to install one of (he new 
•3 prelab, zero-clearance fireplaces in 
your home, consider lacing the front of it 
with ceramic tile. We chose American 
□lean’s Renaissance Copper Style for its 
beauty, as well as its utility. Glazed tiles 
are durable and ideally suited for surfaces 
that tend to collect soot or dirt* since they 
wipe dean with a damp sponge. A spe- 
cially formulated flameproof wall -tile ad- 
hesive (AO- 1700 by American Glean) 
makes it easy for the do-it-yourselfer to 
tackle the job.. 

After framing out the enclosure for your 
unit, sheath it with gypsum board and be- 
gin to lay out tor the courses to be cen- 
tered above the fireplace opening. 
Spread the wail me adhesive with a 
notched trowel and then set the tiles, 
leaving a v&- or y*-in, space between 
them. Next, lay out and set the tiles at the 
sides of the firebox opening, A rubber 
mallet can position and level the tiles. 

The border tiles can be cut by scoring 
and breaking with a hand cutter, or by 
□sing a power saw and carbide blade. We 
checked with a local tile supplier and 
found the rental fee on these to be 
reasonable — a day. 

The hearth tiles are set in a 2-in. -thick 
bed of mortar while it's still wet. Adhesive 
is not necessary on horizontal surfaces. 
Our mortar bed was laid out to accommo- 
date three full courses of tile, plus the 
trim tiles at the edge. Plan full courses 
wherever possible — the less tile cutting, 
the better, 

A rubber-faced trowel is used to force 
grout into joints because it won't scratch 
the glazed tiles. We chose a matching 
dark brown Renaissance grout since we 
wanted the fireplace wall to be a solid, 
visually quiet focal point for a room 
abounding in organic shapes and 
textures. FM 




1 Spread wall tile adhesive Over drywall. 
Level line (arrow) guides courses. 




3 Next, measure for the width ol border 
tiles which must be cut 




7 Wire lath is nailed to plywood to anchor 
mortar bed for the raised hearth. 







Set all tiles over fireplace, draw vertical 
line for setting tiles below. 



4 Cut border tiles with power saw or with 
hand-operated Cutter (shown). 




6 



Make certain the border tile joints line 
up with the full tiles. 
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9 Screed mortar bed with a straight 
board; check with a spirit level, 



ja Corner tiles must he mitered using 
I ■" a power saw with carbide blade. 



Tired qf a plain-looking fireplace? Consider a face lift with variegated copper-colored tile 
and brown growl in the joints ior a look of understated elegance and warmth 



d r\ Level and seal tiles in mortar by tap- 
I & ping the board with a hammer; 



Position edge tiles carefully bo the 
joints line up properly. 



j r- Force grout into joints with rubher- 
10 faced trowel; protect adjoining wall. 



j a When grout starts to set, wipe ex 
1 O cess Iron tile face with sponge. 






Hearth should extend 18 in. from 
opening at Ironl, 12 in, at sides, 



Draw lino (arrow) where full tiles start. 
Apply skim coal of mortar. 



APRIL T979 16? 




79 Home Ideas Utlide 




Prevent basement flood damage 



All you need to know about 
sump pumps— how to buy, 
install and use one. 



by Joseph R Provey 

ASSISTANT HOME AfcD SHOP EDITOR 

P ut away the bucket and mop and in- 
vest In a sump pump if you're 
plagued with water seepage in your base- 
ment. A sump pump can prevent damage 
to your heating plant and appliances. It 
can also be used in conjunction wilh a 
pressure relief system (see page 167) to 
convert what has always been a wet 
basement to a dry workshop or finished 
family room. 

It you already own a sump pump, but its 
capacity is too low, it's not automatic or 
you want a standby pump in case the old 
one tails, consider buying a new one. 
Study the features and accessories men- 
tioned in this article end then look over the 
pumps firsthand in a plumbing supply out- 
let or hardware store. If you don't find 
what you want, write the manufacturers 
for their nearest distributors. 

Choosing the right model 

A vertical (tall) sump pump will gener- 
ally give you the most pumping capacity 
per dollar. A submersible pump, which 
operates under water, costs more be- 
cause the motor housing must be com- 
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pletely sealed. On the plus side, the 
shorter pump will give you quieter perfor- 
mance — and, since it’s installed below 
floor level, there’s less chance one will 
get in your way. 

A pump motor s horsepower rating is a 
rough indicator of how that pump will per- 
form. Generally speaking, Vi hp is ade- 
quate. Since horsepower ratings can be 
nebulous, however, also check a pump's 
capacity and current draw (amperage rat- 
ing). Pump capacity (measured in gallons 
per minute or per hour) indicates how 
much water will be pumped from your 
basement ih rough a discharge pipe at a 
given head (height io which the water is 
pumped). The current draw or amp. rating 
will give you a fair idea of how many 
watts — and dollars — the pump will con- 
sume when you run it (watts = volts x 
amps). The most efficient pump is the one 
that delivers the greatest capacity for the 
least amount of current drawn. Note' All 
the pumps listed in this article have 
enough capacity for almost any residen- 
tial basement. 

Next, decide whether to buy an auto- 
matic or manually activated pump. Two 
good reasons for choosing an automatic 
pump are convenience and peace of 
mind while you're away, Before buying 
one. examine the device which is sup- 
posed to click I he system on in your ab- 
sence. If you choose a float -activated 
type, be sure it's constructed of materials 



that will not corrode, crack or puncture. 
Submersible models with diaphragm- 
type switches are (he least likely to fail 
due to an obstruction. 

For light duty and portability, considers 
manually operated, tow -level fFoor drain- 
er— also known as a ^umpfess sump 
pump, They are ideal for slurping up lo- 
fP lw sa turn to page 



CONVERT MANUAL TO AUTOMATIC 

SEPARATE AND G.F.C.I, -PROTECTED OUTLET 




Turn a manually activated lump pump into 
an automatic to prevent flooding while 
you’re away. Weight-operated switch 
clamps to discharge pipe, piggyback plug 
accepts pump plug, eliminates need for 
wiring. Parts kit (Little Giant) is about S10, 







with a sump pump 
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Serb* 233 



IQ Kanc0 
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11 Liberty 
Medst 101 f 
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Goulds 
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Lightweight, prefabricated plastic pit sim- 
plifies pump Installation. Culswey of seam- 
less basin (by Barberton Plastics) shows 
vertical pump (Zoeller Model 73) Installed 
with pit cover and check valve. Hub can be 
used to tie Into drain system. 



SUMP PUMP EQUIPMENT SOURCES 

Number m (MfflnlUflSO-a fltlflf price la I model ehcwn abort 

■ American WecNne & Tool Co Box 7ft, Boy#?rord, Pa 
1 MW: ( 14). J1 W-Sr 1 S. Csptrcity, J JW gal 'hr. jn l O fl hud; 
IVsA discharge. automatic. 

■ Afluinol Ensupiwj, Inc Bo» lai, Chicago Ptoga, III. 
fl04S5;*m^^ncv^mp»yat*^i. M7ft wlhoul battery. capac- 
lly, 2*00 gfll 'hr. at 10-li. hud; IVin d<K«i*rga. automuHc 

• Barberton Fa niict, Products, Inc . fj 5 RoOnson Avm , Hnr 
barton. Ohio. 4*203; sump tin amt, 

■ s;Mp#ri Coru . i raa Nonh Putin* & Ch«*Be. m e»22: 
power raurva jump pump gyatti m. abort £700. capacity. 
SlOOpnJ .hr all ifrfl >WMd. I'x-in diKhaipe. a ul ornate 

■ FkrttK Ihc., ia gift Soul* Ctwnarwln Rd. Norwalk, G-nhr 
90050, (7). SftO, capacity, 1300 fttl hr usi-ng gulden hnna <y 
1 -in, pipe. aulomane 

■ Cooids Pumpi. Inc . Box 33ft. 24ft Fall Si . Sanoca fma. 
N V 131*0; 413), toe, capes)?. 2400 ftiil ffv a I 10-h hud: 
lVk-Mi diicturQa automata 

■ Hyrir-CFM«iC Pump Dtv , wyagtn, Inc . Bo* 327, Onnwl 
and B.nni*y Roe AlNefid, Ohio **SM: (?). aboul £i Oft . 1 903 
nal./tv ni 1ft -it hand; 1 Vi-m »»cfiarge, automatic 

■ Jackal, Box 1024. Soul*. Band, Ind *6624. f-burglasij r»A- 
tarced polyasih-r *ump pHi, Chuck valve*. pump luxeaewi** 
M Jmccvijei Bros . Inc, H SI 1 New Benton Highway. Lrtfto 
to. * * 72203 (&K S13P, capacity. cftOOgal hr al lO-H 

hood; ( 12 ). jus; capacity. 29*0 gei .nr w ig-it. he«j 

■ Mnco Pumpa Dim , American Cojcibw Prod Co . IJM- 
0*»lin Am* L-& 1 iii i, Ohlo44D5J; tfi), SBC. eapecuy. iftOOftnl • 
hr. *r Ift-h nud lVm. ckseharga atrtomaoc: tlQ). H46: 
l £00 gal -111, at Ift-h head; Win ftisctwge. manual 

■ Liberty Pumps. He., W5?ft Burt nto Rd . Bergen. N ¥ i+*16; 
411 ), $75 tit) capacity, 26 1 0 gal /hr at i D-h head. I W -in d i- 
charga, automat tc 

• Litufi OtAM Pump Co., Min Nocih ruu St. OMafnma 
city. Okie 73112; LSI. £12$ capacity. JKC gal hr, el 10-tt 
hud. OKhargo; milomalic, UL lieled 

■ Partwrthy Uiv . Houdaille Induuna-c, Inc , Box 112. Rraph- 
*1*1 Own. 111. 01277; (3), 1177; e*jM«y. 240ft gilflif. *1 10-H 
htftKl; llvkli <S r!:rijrptt; aulpmalic 

• sia-Ftlla Indirtlnei. Inc . Wife* EQUiprivem Dim , 2ft* Soul In 
Hiih 5 < . O^avaa Wn. Sftl IS; (ft), £M. capaoty 2520 gar, hr 
al 10-tt. nun:] Iki.-an, tfehouge: fcjtomalie. 

■ Tit, I Inc . too WMpier DtyltH, CMO *5401. (1). 

5M0 SO: capacity, 2000 gtf.hr at a 1 ft Hi. n«id: check «aiva 
C jiIc i«io unit. 1 Vinn. discharga, aulorntfic UL kscac 

■ Zoaiiar Co.. 32S0 Od ■MK-eri La . LPul&villa Ky 4021 6 |4|. 

T3S.30: capacity; it® gai.^w. # to-n wa, I'^-in d.a 
Charge, tfjtcmtf ic 




lust tS/3) 
J.T0 £/Z€ 
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to 3" fiarrrtg range 



Irwin makes your 
Popular 
Mechanics’ 
projects easier! 

When yoLi'rtr bunldirtg anylhinq 
Iratn hcnl 10 rear dedks, . . 
Irwin buel'ly pfcriueu tan h*lpr 

There are good reasons to own 
gn frwin ^icro-DialS . , Jhg- ex- 
pensive bit Ehal lots, you dial 
your size Use n to bore hotes 
up 10 3“ in any wood. Use r( to 
ftftre as many as 35 standard 
hole Si3es Use it and save the 
eosl oi g vrholo loo l box. full of 
"finpEft size" wood blis. Drop- 
forged tro-m finest Irwin quallly 
steel. Precis iom-sngimeored for 
accuracy. Heel tempered fftr 
long tiro. Machino-ihofftened 
10 eui f^sl and dear. No. 21 
bor-ts 1ft IV (19 aiios). 
No. IZ bores ft' to (35 
slioi), Buy Irom your nearby 
hardware, building supply or 
home oenier store 




Mora power 
for small Vk“ drflle 
ft drill presisi 

Now 04 ally bpr* hpl** up lo 1 
wilh (He Iniin SPHld&or« "8tJ" *i*C- 
trie drill wood bit. No wobble. No 
run -put Vi 11 shank chuck* per- 
fectly, Exclusive irwin hollow 
ftrftun-d point Blarli holei luster, 
Uachtna-iherptnccf cutOra bftr* 
teller end do oner, forged Jn pne- 
p«*Cf from Irwin quality tool eE«4l, 
Heah 1emp*i*d \® lati. 17 ilz«, 
Y* K 10 114". A ibo aval lab|n In 
jHir *ct lire red plastic r-oll eati , 
4, Send 13 bilk 



fi( Kk 1 1 1 



Workshop 

■pedal 

Sal or 6 
S-pafldtwr 
tills wilh metal 
hang-up rack. 
Subs ¥*, -A , 
ft. V*. ft. 

1 # . No. 6P6M. 



Slr*H-Lln* ,J 
Chalk Una Ra*i Box— 
soil s idq it. ■tx**-, Popular-priced 
Irwin sell -ch.'il king aluminum alley box. 
Easy lEliwi rail. Laak-p^opt. Practically 
damage- prqgl. Fits pocket or hand, 
ri RBplilarad U S. Pv-IhiI Oil Ice 





ovftry bit as good 
ns. filL? name 

at WilmiftgtCA, Ohio 45177, Sine* 19S5 
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A BIG HIT! A special apron offer 
from PLUMB hammers. 



The FA 57 Hammer; 
comfortable, cushioned grip; 
tempered, polished steel; 
superb balance: fiberglass 
handle. No wedges. They 
split handles, PLUMB* uses 
only patented PERMABOND* 
process to Join head and 
handles so tight it takes about 
2 tons of pressure to pull them 
apart. See the full PLUMB* 
line at Ames/PLUMB* retailers. 




And if you need a shop apron, 

look at this dandy, its 
laminated of nylon and vinyl, 
flame- resistant and sheds oil 
grease and gasoline. Cleans 
up with soap and water. 
Features reinforced neck strap, 
heavy-duty pockets, and 50 
pound test nylon thread 
stitching throughout A $7 
value, it's yours for just $3.99 
and the coupon below. 

A AMES c . 

** * a McDonough company 
BOX 1774 PARKERSBURG W€£T VIRGINIA 

' iilPz i ft 




g: 

"i 

i 




CONCRiU MACHINERY C DMCA Nif 



Meld* wiih p rites and 
production Irads se-cref* 
ctiftcl from wor?d't larg- 
er! mo I d manuFaUufer, 



sind 

$5.00 



P D IMAM- HICKOTY.H C ?860) 



NO MORE BACKACHE8I 

Hugged Bluiblrri Gudl valor 

CUTS TIME ANIJ WORK 

few*:' tfl wheeu — Swnpif Contnali 
t'CiwSI-titillilifiy Mies | Pit ) 
Throws to dirt an sBHdllngs 
Work* nlpsE it) plan's 

MOHEY-BACK 
WAftHANtV 

Uflil inefudis 4ftpin CDiHlroa. 
ffllc ddwn lundltt o wrsnefi, 

Briggs- & SmiMn fftgme 
shsprng toi 

t5«HECT from FACTORY 
flf(K#tUfl Fr« 

PRECISION VALLEY MFC. CO. 

Bo* SK> 4 i. Sonnat^id. 1/1 051 &B 





Aqusnot Sslfguird tump 
pump (left) opera tea on 
house current or, during 
emergencies, on regular 
12- volt truck battery. It 
pumps about 4000 gal- 
lons of water per full bat- 
tery charge. When 
equipped with solid-state 
power pack (below), sys- 
tem automatically con- 
verts to d.c. battery pow- 
er In event of a power out- 
age. After power it res- 
tored., power pack re- 
charges battery; built-in 
safeguard protect! 
against overcharging. 





SUMP PUMP FLOOD PROTECTION 

{Gantintwi from page t &?> 



caifzed overflows from washing ma- 
chines. dishwashers, sinks and so forth, 
and do not require digging of a sump. 

Those pumps made with corrosion-re- 
sistant materials where they are exposed 
to water are. of course, more desirable— 
and more expensive— than those which 
are not. Pumps with cast-iron housings 
will eventually rust away, however slowly. 
Pumps made with brass, bronze and 
stainless steel should last longer. Plastics 
are suitable for pump construction with 
one drawback— they do not dissipate 
heat from the motor as well as metals. As 
a consequence, plastic-housed pumps 
must often be designed to run at lower 
capacities. 

Other features to look for include built- 
in check valves. UL listings and certifica- 
tion by the Sump Pump Manufacturer's 
Assn. (SPMAj. 

ff you want to protect yourself even 
when a severe storm knocks out the pow- 
er. consider a sump pump which cgm run 
on batteries. A do-it-yourself Installation, 
complete with batteries, can cost well 
over S50Q. Other options include genera- 
tor-run sump pumps and jet pumps which 
are powered by household city water 
pressure. 

How to install a sump pump 

First mark the location of the sump on 
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DIGGING A SUMP PIT 




If your basement floor chips easily, masonry drill 
(above) used In conjunction with sledge hammer 
may be alt you'll need to start sump. For slabs with 
cosrve, hard aggregates don't break your back — 
rent electric hammer (right). 





Floor of concrete block laid over fine wire 
meah provides bat* for pump, helpa keep 
asnd and dirt from damaging pump. 



the basement floor. If possible, choose a 
low spot about 6 in, from a wall. Scribe a 
circle with a diameter about 6 in. longer 
than the finished sump diameter recom- 
mended by the pump manufacturer 
(usually about IB In.)- 
Break through the concrete slab and 
excavate lo (he depth recommended by 
your pump manufacturer (usually about 
24 in.). Install the base and sump hous- 




Use trowel to slightly bevel concrete patch 
toward edge of pit housing. Wa used round 
flu# pipe for housing on this job. 



ing, A day tile or round flue pipe like the 
one used in the photos requires iwo men 
and ropes slung under the pipe in order to 
ease it into the hole, A prefabricated 
sump makes a lot more sense. They re 
lightweight and cheaper. Choose one that 
looks like it will last (see photo on page 
163 ), 

The electric outlet for your sump pump 

f fflMM twn Jcpflfli? i<S7j 



SUMP PUMP WITH POWER RESERVE 






















Expert's Reeerve Power pump system is 
powered by iwo S-vofl, heavy -duly, 100- 
amp., ‘hour batteries designed for lh!a use. 
They ere rated for 20-year service. 




To activate batteries, fill with acid (sup- 
plied) per maker's Instructions. Wear plas- 
tic gloves and splash proof goggles. Have 
water handy lor flushing skin. 



Nightscape with 
Starbrite £P®iW 



v 




Starbrite low-voltage outdoor 
lighting enhances landscape 
beauty, discourages prowlers. 
Child and pet safe. Installs In 
minutes with no special tools. 




Six lens colors Jet you change 
to match the spirit of the $ea~ 
son. Other accessories include 
high/low switch and automatic 
timers. 




3810 ht, Tulsa Street * Department 8 3D 
Oklahoma City, OK 73 1 1 2 - ( 405 ) 947-25 1 1 



Send f&r free catalog. 
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MORE USABLE HORSEPOWER. 

All-gear dfive delivers, aimcsr 100% of 
ffftyine mji cuLJi 10 ihe wheels Runs more 
horsepower to work, flives more work 
pa i gallon at gas 



POWER TO SPARE. 

t?. 14 and lS rip cast iron engine h provide 
easy Mining, high tor owe St working speed a. 
Power apphud through gear reductions 10 
P46 t Qivoj you i rr^m endows worhpower 
dt me wnepii 




plowing jobs. To move mounteios of show. 'T o mow Bens Of lawn 
And have power to spare rfhen tilling, discing, cultivating, dozing 



TRACTION PLUS. 

Power King a sue ana 
w em m com bi n e wiih 
hiq ground -gripping 
tires Tor superior 

traction Addifron a t 
wheel wijighta and/or 
loading ol hres 
g vfs you enormous 
pull- power 



HIGHER GROUND CLEARANCE. 

Up To an amaiing «9'' Compare thai with other 
garden tractors! You can culi-veie Laller crops, 
handle big Power Kmg Implem oht* work easily 
Ovor rough ground 



YEAR-ROUND 

VERSATILITY. 

wnh iweniy-rive 
quick-change 
attach marts 
yog can put your 
Power King 1u work 



t 

A 



to handle ail the 
lough jobs 
on your place 



-Wr ■ < t* ' \ ^vi 1 I 

i^v 



T loading fog splitting end morrfiP 

lU « ™ .r* I . , inknlllL^ 1 Li .... ^ A nU 



discing, 4 
r king's, 



got the muscle to 



handle jobs like these And what’s more, Power King is built super 
tough, super strong. tier years of reliable service; 

Write for informatksVi and free catalog. 



Power King 



TOUCH JOBS BOW BEFORE US MIGHT? 



Engineering Products Co., 1005 K-4 Anoka Ave., Waukesha, Wl 53166, 




CRAFTSMAN STOCKS 40 KIND’S 

HW0DE 

p]us Over 4000 items 
Far Your Wood Shop! 



NEW mi* * 

crock ptiti . Crfxl- 
(1*1, D«h, and Will 
Chi Mnldlngs < 
» MlnUtur* Furhl' 
turf Kill* — - miMfl, 



Diiceun-t^ on 5-TAN1.EV 
paw*r Teei* 

Psm*Hn (ltd imptrtld hirdwoodir 
Frem 1/64" rninti In 4" Thirl- 
!■!» wild luirfur. A ;sc r*tau»nds 
of itftn* - Limp P*n*, C-ilim! 
►Hrtwire, ttjitinlutMj Suppl>H 
Cf->cM Furniture tnd Piduu UK 
Inliyi. Fieturi Frimi Maiding*, 
Kind |ntf Prr-sr T«.l|. 

" P '“ MAIL COUPON FOR CATALOG "*1 
CRAFTSMAN Wood Service Company 1 

D b d" . *:? 2725 S. Miry St.. ChktEa. IL. SQSOB * 

5*hd n*w 152 pm Coltirntn Ctlitai I tnclnt '! 

5Cu HM fuddling, pdslitr. |! 

IS imi I 



■ Adilnu 

u Citj 



. Slit*. 



- 11 *- 



Cruise Director. 

Enjoy a new sens® gf direction and gat 
losi teas. *rtBh with an 
Air guide auto com- 
pass. Model 1601 
(shown) is . ssin 
uiuihinaied . . . 
has adjustable 
compensators 
and adhesive 
mourn Ai retail 
stones, Write 
lor catalog A. 
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Check valve, installed In discharge pipe, 
prevent* backflow into sump. Connect it 3 
fl above the pump's discharge and be sure 
lhat the flow Is away from the pump. 




Connect batteries in series to controller. 
Avoid Overtightening at terminals and coat 
with petroleum jelly 1o prevent corrosion. 
After charging batteries, cover them and 
place controller on top of one. 



TYPICAL PUMP INSTALLATION 



DISCHARGE PIPE DlA. SEPARATE AND 




WALL* 



SUMP 

COVER 



NO SMALLER THAN 
PUMP OUTLET 



G-F Cl, PROTECTED 
SERVICE:' OUTLET 



ALTERNATE 
DR AIMS 



CHECK 

VALVE 



T 

(J-TRAP 
KEEPS OUT 
CASES 
3L'IB''-DtA 
fcLEED HOLE 
IN PIPE 



HOSE 

CONNECTION 
OR UNION 



FOOTING 



POWER COHO 
TAPED TO PIPE 



TILE 

FIELD 

SOMETIMES 

drained 

INTO 

SUMP 



ALTERNATE UPRIGHT AND 
SUBMERSIBLE DN1T$ 



TYPICAL ROUPED 
CONCRETE BOTTOM 



ALTERNATE BOTTOM. 
LEVEL CUN CRETE 8 LOOK 
WITH PACKED 
GRAVEL BASE 





SUMP PUMP FLOOD PROTECTION 

fConiimatf from page iffi) 

should be on a grounded and separately 
(■used or breakered circuit, A ground fault 
circuit interrupter is highly recommended. 
Install or have the outlet installed at least 
4 ft. above the floor— do not use an ex- 
tension cord, 

You can discharge your sump out a 
window to the nearest sewer, or to a 
splash block (at least 24 ft, from the 
house). You can also connect it directly to 
the house drainage system or to a dry 
well. No pipe or fitting should be smaller 
than the discharge port of the pump at 
any point along the discharge route. 

A flexible union installed just above the 
sump will facilitate removal of the pump 
for cleaning and repair and will also re- 
duce vibration and noise when pump is in 
operation. Where a check valve is used, 
drill a relief hole in discharge pipe (below 



floor level) to prevent an air lock. 

After the discharge piping is complete, 
clean any debns from the pit and set the 
pump in place, Secure the power cord to 
the discharge pipe so it will not interfere 
with Ihe float mechanism or wear against 
the abrasive edge of the pit. 

Finally, install a cover lo keep garbage 
out of the sump, prevent odors and, more 
importantly, guard against accidental in- 
jury Tesi the pump by fitting the sump 
with water and turning on the pump. Do 
not run pump dry. 

The SPMA, which assisted with gather- 
ing information for this article, has litera- 
ture available on installing and trouble- 
shooting sump pumps, plus a list of pump 
standards The package costs $1 from 
the Sump Pump Manufacturers Assn, p 
22i North La Satie St., Chicago, Ilk. 
60601 . A lisi of certified sump pumps and 
SPMA members is also available on re- 
quest. m 





FOOTING 



WEEP HOLES DRI LlfO 
TO DRAIN 
CONCRETE BLOCKS 



WHEW TO INSTALL A PRESSURE RELIEF SYSTEM 



fdtn. wall 

GRAVEL 

BREAK 

THROUGH CONCRETE 

SLAB SLAB 



PERFORATED 
P VC PIPE 

TYPICAL PRESSURE RELIEF SYSTEM 



A simple sump pump installed in a sump is 
tine it you are willing lo tolerate some damp- 
ness and an occasional puddle or two. Most 
base menl floors are not perfectly graded to a 
single low spot and, since convenience 
usually dictates locating the pump in an out- 
of-the-way corner, some water is bound lo 
accumulate in depressions. While ibis is tol- 
erable when a basement is only used to 
house your furnace or store a few odds and 
ends, it's undesirable if you have plans lor 
turning the space into a family or recreation 
room Even a few puddles can lead to the ruin 
of your expensive finished Boors and pan- 
eling. 

According to the experts ai Vulcan Base- 
ment Waterproofing, a pressure relief system 
is the only way To handle situation* where 
waler penetrates basemenf s due lo pressure 
buildup outside foundation walls or due to a 
chronically high water table. Their experi- 
ence has shown (has other methods, such as 
injecting soil around the foundation with 
chemicals to (ill voids or coating the founda- 
tion walls with a tar-based membrane, are 
hit-or-miss temporary solutions at best. 

How a drain system works 

A pressure relief system works because il 



removes water pressure at the base of the 
footing (20 lo 30 in. below the basement 
floor), permitting no buildup of waler pres- 
sure. With no pressure, there is no waler 
penal ration through Ihe waifs or floor. 

Installing such a system requires laying 4- 
In. perforated PVC pipe on a bed of No, 2 
stone around ihe inside perimeter of the 
basement at Ihe fooling level. The drains are 
connected to a sump where a pump dis- 
charges the water, 

This job is not one for a weekend do-it- 
yourselfer. it entails breaking through the 
basemenl slab with a jackhammer and dig- 
ging to the fooling — backbreaking work to 
say the least. While the channel is open, 
holes are drilled in the bottom course of block 
to drain any water that might be trapped in 
the blocks. Then the drains are laid as nearly 
horizontal as possible. It any pitch is allowed, 
it would, of course, be sloped toward the 
sump connection, Afterward, a fairly large 
quantity of concrete must be mixed to patch 
over the channels to ihe level of Ihe existing 
slab. Remaining nibble must be carted away 
(usually through a basement window). 

Your best bet is ro calf in professional wa- 
le rpnoofers for this kind of work. Gel' several 
estimates and references first. 





GRE-SOF 

C unCrnE roll'd pre- 
pain I clean**. Your 
first EASY step lo 
|iicili‘-,tbnif wjII 
covering. No hJ nil in ft 
m-urk'd lor a perfect 

bond between waif 

and covering. 



HAND 1 -PATCH 
vinyl speckling 
compound 

fifb cricks wilh 
ease. Needs only 
minor sj riding Iqj 
hternisb-lree wjIIs 
and prufu4-hHin.il, 
smooth linish. 





5 HUR-STIK 

vinyl wallcovering adhaaivaa 



Custom formulated fn you ihe 
ptrirci adhesion you desire, no matter 
what weighl «r lype d wallcovering 
you choose. Gives you time to re- 
position, yet provides a solid, sure 
hood lhal wilt stj:v lh*| way. 



f FOR A PROFESSIONAL JOB ^ 
WITHOUT THE COST, TURN TO 




liwroiKirirncri^ quaiity 



Jhe GIBSON-HOMANS company i 

WW W«wd D .11 Kh S ■ Cl** e.ai: d Ci.* 44 1 1* A 
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Law-voltage Power-Trac spotlight lamp 
balder by Halo is designed to out energy 
usage and provide better light control. 

Its filament shield traps spilled light 
and reduces glare; stippled reflector is 
said to promote a uniform beam. The 
lamp holder fits all Halo Fower-Tracs. 
Plvat the units by hand In the direction 
desired. Halo Lighting, 400 Busse Hd. f 
Elk Grove Village, III. 60007. 



22 new products 
for better living 



tee popular mechanics 



Plaskollte shower stall (left) la knock- 
down unit that can be assembled In the 
bathroom. No need to position It directly 
over the drain — the optional raised 
■tall floor, shown hors, allows hookup to 
remote drain. It comes with base, grab 
rail, faucets, shower head, drain, soap 
dish, curtain and hardware for about 
$120. Plaakollte Inc,, 1770 Joyce Ave., 
Sox 1497, Columbus, Ohio 43216. 



Although It looks like embossed wood, 
celling (left} has 2x4-tt. panels of 
mineral fiber. The panels are Inserted 
In a metal grid that hangs from wires 
attached to the celling Joists. The 
Bennington pattern la based on Early 
American door designs. Cost Is about 63 
cents per sq. ft. for panels; wires and grldk 
work, tor I0xl2-ft, room run about $30. 
Armstrong Cork Co. H Lancaster, Pa. 17604. 

Easy-to-handle Marllte planks come In V a 
x 16-In, x 8-ft. size— only one-third the 
size of conventional paneling. Tpngue- 
and -groove edges assure tight joints. 
Concealed metal clips and adhesive 
provide strong bond to old walls or 
framing. Planks come In accent colors, 
wood-grained and patterns; smooth 
surface st $12; textured at $14 per panel. 
Masonite Corp., Dover, Ohio 44622. 



When plastic webbing of your aluminum 
lewn chairs wears out, you can replace 
It with durable wood slats-— fir and 
other white woods given a redwood stain 
(above). Slats ere mounted on adjustable 
aluminum bends- You can install seat and 
back In several minutes, the only tool 
you need Is a screwdriver. Kit is priced 
at $7 by Sun Terrace Casual Furniture, 
Bo* 2377, Clearwater, Fla, 3351 7, 





Harmonic Ilf paneling combines three textured 
wood-grain prints— oak, ash and pecan— alter' 
nallng In six random planks per panel. It Is made 
of tropical hardwood plywood In 4 xB-rt sheets, 
*/i 2 or v* In. thick, priced at $10 a sheet. Manu- 
factured by Georgia-Pacific, 900 SW. Fifth Awe., 
Portland, Ore, 97204, 



Add a decorative touch to 
wood or metal furniture 
and cabinetry with rust- 
proof 50 B bronze grill. A 
30-in. width Is priced at 
M-75 per ft. Wireway Co., 
368 Pratt's Junction Rd., 
Sterling, Mass, 01 564. 



Get a new look in siding 
with Hunter Douglas ver- 
tical aluminum panels. 
They come in eight col- 
ors, simoolh or wood-tex- 
tured, 1 5 panels in a car- 
ton for $53. Hunter Doug- 
las Inc., Box 650, Dur- 
ham, N.C. 27702. 




Adapt these Classic Harvest modular wall units where you need extra 
storage. Base cabinets start al $230 per pair; two-shelf welt units at $240. 
Haas Cabinet Gq,> Sellorsburg, Ind. 47172, tP<vay.- torn no p .., i /p) 
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Whttn ordinary biMtea 
can't cul irfc. 



Itymington 



Unlfl,' lJ I ■ il .j ! ',! I »;i , II " , ! , ill K . ■■■- . .1, , 

U S Hi 1 1 !i J,||rii'.,-i OI?K» 





Cutting right through 9 wye* erf ceramic We. mortar ana metei 
linn is noi .i pb tor an ordinary saw huide Vcu need a 
Remington tungsten ca^bidu "Gni-Edm" rafter saw mode tor 
that. And for cutting Fiberglass, particleboard, piastre laminates 
synthetic marbLO and plenty ot the other ' unsawableg. ' 

Long-iaslmg "Grit-Edge" blades have no tooiti to snag, deli 
or break Never need resharpening Economical lo use for ail of 
those cutting jobs where you wouldn't or cou'dn't ,rse an 
ordinary blade 

Sw your hardware dealer or write Anragrve Products 
Rfimiingion Arms Comp, my, he Bridgeport. Conn 06502: 




“r ,y bM ”Jtemington 

II^TanOtijn flnti (irtl E«fcjo' m HtdPlWWi r-tUJl.WM in tm* 
V S Pwiml and TiBdamara, CHroa 
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This two-piece fiberglass tub 1 shower unit called Gemini 
fits through bathroom doorways, making It Ideal for bath 
remodeling.. The* tub section has a large-size sump ares 
and the upper three-wall section fits tightly on the tub. 
Setting compound makes a watertight seat between the 
two sections. Other features Include two grab bars and 
four soaptohann poo ledges. The unit Is priced from 5340 in 
white; tor $20 more you can get It In blue, green, gold and 
cream. Unlvarsal-Rundle Corp., 217 North Mill St., New 
Castle, Pa. 16103 



Helpful tor older persons and 
wheelchair patients, the Highilne 
Water-Guard toilet to 16 In. from 
floor to rim tap— 3 In. higher then 
conventional units. Toilet flushes 
with Vh gallons of water, 36 per- 
cenl less than standard ones. 

Prices begin at $134 in white; It also 
comes In eight colors ($162). Op- 
tional Lustra supporting arms for 
toliet seat are about $110. Kohler 
Co., Kohler, Wis. 53044. 

The Carousel is a waterless toilet that decomposes human and organic 
kitchen wastes Into humus. It's particularly helpful in rural and vacation 
homes where sewage systems are costly. Containers come in two sizes. 
Smaller. 30-In, -high (B-cu.-ft.) size handles a family for two to three months 
In summer and some winter use, Small containers are $696, plus commode 
($90) and vent kit ($130); other options available. Envlro&cope, Inc., 2400 
West Coast Hwy., Suite O, Newport Beach, Calif. 92663, 







De/usto 



“fJkUTt TPHISH Sto* 



STOPS ANO 
PREVENTS ftUEl 





You’ll have to take care of rust 
now or later, 



• • • 



and when that time comes 
you'll want Oerusto 
Mingte Finish Spray, 
Dem-sto puts a spe- 
cial rust- inhibi five 
primer In the color. 

That means each 
application primes, 
beautifies and gives 
extra protection 
against corrosion. 

You can use it to- 
re new rusted lawn 
furniture, wrought 
iron and mowers II 
dries quickly to an 
attractive high gloss, 
and there are 17 colors 
plus white to choose 
from. It's also available 
for brush-on application. 



and when you do... 
all you gotta know 

£ 1979 PAP Inc DAP and Dsruslo an iradflmjrhs d DAP Inc. 



IS 



Derustq makes 01 her special paints 
for your needs. To prime and protect 
gullets and downspouts, apply 
Derusto Galv-A-GrLp * It covers in 
one coat. And it won t crack or peel 
I ike ordinary paint. To prevent or stop 
rust on metal surfaces, use Derusto 
Protective Coaling, The built-in, rust- 
inhibiting primer lets you protect with 
each semi-gloss coal. To renew rusty, 
weathered barbequq grills and hoods, 
ask for Deruato Barbeque Black 
Spray. A special heat-resistant paint, 
it dries quickly to a black 



- MAP 

Derusto 



DAP Inc , Genera'- Ql rices Dayton, Oh 0 a&aQi Subsidiary of Plough. Inc 
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These collapsible shelving units are great 
for studenls, people with vocation homes 
or those on the move. Units fold to a 2VHn. 
Storage thickness, assemble In seconds 
without toots and are stackable Made of 
hardwood and veneers with a walnut finish, 
each unit Is In. high and priced at $40. 
Great Eastern Lumber Co., Inc.,. 331$ 
Broadway, New York, N.Y. 10034. 




Turn an TV or appliances from a distance, 
plug In this remote-control switch and pig- 
gyback the appliance plug. Squeeze the 
bulb to turn on the appliance; another 
squeeze turns It off. There la no electrical 
current between switch and control bulb; 
no danger of a short If the 20-ft air line is 
cut. Unit Is $6; Softline Inc.. Box 6395. 
Bridgewater, N.J0&BO7. 



Touch Minder has advantages over many 
other ranges: Pilotless Ignition uses gas 
only when food la cooking; solid-state con- 
trols let you program meal-cooking time. 
Controls record hours a meal should cook 
and time when ready. Self- and continuous- 
cleaning models available from $650, 
Magic Chef, Cleveland, Term. 37311, 

{Ptuaxe rum to page f?St 





Free Guide to 



Building You 
Own Home! 



Do- il-you sellers' Find (he answer to your prayers for a new home in !h»s book 
Join ihe thousands of families who have beaten inliation by building their own 
home The Miles Way. 

The Mi I as w ay is dif fe rent. It's bas ad on t rust I ft people w ho a re lo w on c ash but 
high on ambition Miles lurmshea blueprints, pre-cul materials, step-by-step 
instructions and iols more There's no big down payment ,, and you make low 
monthly payments while building What's more, you may be able to start 
building without a paid-for lot. 

Are you serious about having a n-ew home' 5 Are you willing lo do all or most ol 
the building' 5 If so, don't pass up this opportunity lo learn about The M iles Way. 

Gat our Great Home Ideas book It tells the whole story Eighty-four full-color 
pages Of valuable information featuring our special. alPordable financing for do- 
it-yourselfers, energy savings, decorating ... plus fifty exciting build-ii-yourself 
home designs. 

Send coupon lor your free copy loday 1 There's no obligation just a chance to 
begin a new life in your own new home 

Allow 4 weeks for catalog delivery or send $t.QQ (or priority handling 

There * a representative 
hear you. 

Phone: (612) £86-9700 

7b o DQ'lt'YQufSGtfor's Fri&nd 




■ 

■ 

■ 

■ 




Sand mg your FREE Grflar Homei id«# Booh 
MILES HOMES, D*p1 PM A 

4500 Lyndale Art N . Minnaapeln. M nn 534-1? 

*Jame 

Addreti 

C.ly SLftlti 

Couniy Z\p— 




Sfl-nd my F BH N 0 your FREE Gri*i Homn 
idea Book MILES HOMES. D*pt PA*& 

4&00 Lyndflift Ai-» N Mrnn^icoUs Minn 55-412 

Mama 

Aadreir 

City, , . £lil# 

Gflurtty Zip 



Prison® ^ | 



1 pJ*n (o d-o O «<■ ar p pen al ih# work 
□ fi 00 Bncloied lor pfionly i-ii toi ng 



Phon* | J 

I pi in lo d-0 □ III «r c pirE pi Ehq wgrh 
□ )1 00 BnclGSrd i CK piwHy handling 
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Move heat and stale air from attic and living, 
areas, and bring In outdoor air. with a 300 aer- 
ies Whole- House Ventilator. The 24 and 30-In. 
model* have direct-drive tans; 364n. model 
fan Is belt-driven, Use them horizontally or 
adapt for vertical use They begin at $200; 
Hunter Dlv., Robbins 4 Myers, Inc., Box 1 *775, 
Memphis. Tenn. 38114 



The new 012 series pi oil-fired 
furnaces is designed to be extra 
quiet. The 70,000-0.' TAJ. model is 
made for more accurate heat load 
sizing of smalt homes and today's 
tightly sealed large homes. It 
accepts two tons Of add-on air- 
conditioning. The 1 05,000-0 .T.U, 
model accents up to 4 tons af alr- 
condltloning. The heat exchanger 
has a larger primary drum which 
provides a greater combustion 
volume to reduce the noise level 
and eliminate hot spots. Made by 
Lennox Industries, Inc.. 0ox 
40050, Dallas, Tex. 75240. 





For convenience end security, you 
can operate indoor and outdoor 
lights and appliances by pushbut- 
ton. The 16 -switch command con- 
sole of Seers Home Electrical Con- 
trol System plugs into s 120-v, a.e. 
wall outlet and transmits coded sig- 
nals to lamps, appliance* and wall 
switches, System Includes (clock- 
wise from top left): console ($40). 
cordless remote control ($20) to 
work command conaole 30 ft. away, 
wall switch and appliance module 
($15 cacti), lamp module ($14) from 
Sears, Roebuck and Co- catalog. 



Seal windows, doors and trim with this latex caulk that 
comes In a color to match moat sidings. Red Devil 
caulk Is available In wood-tone, redwood, gray, green, 
brown and black. The gray Is designed to match metal 
windows; redwood, brown and wood-tone caulks 
match exterior shakes and siding. Also use It on Interi- 
or surfaces such as plaster baseboards and doorways. 
Sealant is water and mildew resistant and won't stain. 
An 1 1-oz. cartridge Is $1,50; Red Devil, lnc. r 2400 Vaux- 
hali Rd-, Union, N J. 07083 





This convertible cooktop allows cooking 
versatility. The 46-in. unit ($365) has mod- 
ules that easily change It from a regular 
cooktop to a grill. Options Include rotlsser- 
ie, griddle and cutting board. Whirlpool, 
Benton Harbor, Mich. 49022. 




Sptndle-rall molding combines with base 
molding for plate display; 8-ft, long each, 
$13i'1t together: they match Haas cabinets. 
Celling trim Is 8 ft. long, 35 centa/ft. Haw 
Cabinet Co., Inc, + Seliersburg, Ind, 47172. 




This microwave and conventional oven 
combo from Sears fils Into a wall cabinet to 
conserve counter space. Microwave has 
touch-sensitive control* and electronic 
readout timer. Eye-level dials operate aall- 
cleanlng conventional oven below. It's 27 
In. wide; $1000 in Sears catalog. fM 
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SIDING 



YOU 

APPLY 



We're looking for men io sell: our quality 
Alummifru, sSecI, and vinyl siding on & cart- 
time (of full-time] basis, You can earn as 
much as II OOO or more over a weekend by 
sailing our nationally advertised HOME- 
KITS.. 

Others have done II, so can you. Here are 
some comments we've received tram our 
dealers: 

"I was amazed at how easy your kit was to 
apply." 

11 Your kit cost $2000 less than a local 
company wanted lo side my home," 

'I earned over $60,000 Last year foil owing 
your Instructions,'" 

If you own a home which needs siding 
you can become a part-lime dealer for 
Aluminum Industries, Each dealer must 
apply one pi pur kits to his own house In 
order to gala application experience before 
selling tc the gencras public. Out HDME- 
KITS are composed of the lines! aluminum, 
steel, of vinyl siding available in America. 

Our HOME-KITS Include ail materials 
necessary for a durable and professional* 
looting job. In addition to the siding panels 
themselves, you'll receive all of the acces- 
sories lor the finishrng touches, such as 
window trim, door trim and pre-shaped 
comer molding,., we even Include the 
proper nails. 

HOME-KiTS are available in 1 A sizes 
and in 22 colors, Your first kit comes with 
professional siding applicator's tods a! no 
additional charge. 

Fill In the coupon below or call us toll- 
tree at l 800-643 9904 for a FREE 
ALUMINUM INDUSTRIES DEALERSHIP. 

Your free dealership will Include' 

(1) A free franchise 

[2] A complete Instruction manual 
l3i A 46 page dealers, manual 

(41 A customers brochure in full color 
15) Free siding samples 

IF YOU DESIRE. YOUR HOME KIT CAN RE 
PURCHASED ON MONTHLY PAYMENTS. 






ALUMINUM 
INDUSTRIES 
OF ARKANSAS 

300 Phillips Rd. 
l North Little Rock, AR 7Z1 17 





"Qrd*r andMppty HQME-KJT to your 
It'i oiy . . . and b«uWf ul. “ 





"Sdr your friends *nd wighfrws. They'N 
iHver hiv* Ip paint agiin." 



“EARN SUPER PROFITS in National average 
injt»H*d pnc« it 3 1 nw* yOwr du*l*r COiL" 



EARN $1000 ON A WEEKEND 

Please mail the coupon or cell today. The number of part-lime dealers we wii 1 * ap joint in any 
area is limited. You are under no obligation, ol course. No salesman will knock at your 
door we sen exclusively by mail. 



["APPLICATION FOR DEALERSHIP Dept [ PM4 » I 

without OBUGATrOw. mait m or in# materials mantioned Abcue including my 

FREE 40-page CONFIDENTIAL DEALER S MANUAL AND WHOLESALE PRICE LIST. FRAN- 
CHISES DEA L ERS Hi P, AN D 5 A M PL ES. lowna home winch needs To be ce-sided a nd I under* 
alarvd lhar I must purchase a HQME-KIT loir my bonne beTere I tan sell them lo the public NOTE 
No salesmen Win knock on your door, wg- distribute exclusively by mail 



My name it:. 



i wpgld like lO be considered for a- 



[please pri m ;i 
□ Pan-Time dealership 



□ Full-Ume dealership 



Address ol property I own which needs; re-sldmg STREET. 
CITY , STATE 



. ZIP. 



This property I; in , 



county. 



My matllng address r*: STREET 

CITY, STATE. 

My present occupation is 

My phone number i^ _ 

SIGNATURE 



.ZIP. 



.DATE. 



m 

I 
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13 new tools for 
home improvement 





You can make slick* professional-looking 
edges on plastic laminate countertops with 
this inexpensive trimmer. The tool cuta 
edging strips up to 2 In. wide, then neatly 
d resses the edges with a 30 bevel Drawing 
Its cutting blade across the laminate irt sev- 
eral passes scores the material so strips 
can be easily snapped off. An adjustable 
stop In the guide arm determines the width 
of strip. Using the side of the cutter after the 
laminate is applied finishes the edge to e 
smooth bevel The handy tool Is priced at 
$4.95 from Crain Cutter Co., 2125 Ronald 
$t> Santa Clara, Call! 95050- 






To cut edging strips, set guide to needed 
width end draw trimmer across laminate. 



Insert slot of trimmer In laminate edge; 
bend gently upward to break strip off. 



Use side of cutter blade to dress counter- 
top edge to a smooth, finished 30 bevel 




This low-cost 100-amp, arc welder is de- 
signed tor home shop use. yet is said to 
have the capacity to do professional- 
quality work. It operates on convention- 
al 120-v. house current, has heat range 
of 25 to 100 amps., converts to a carbon- 
arc torch for brazing and silver solder- 
ing. Price ot $99.95 includes face shield. 
Century Manufacturing Co., 9231 Penn 
Ave. South, Minneapolis, Minn, 55431, 




You don't have to operate e thumb lock with 
this new Stanley measuring tape- Just pull the 
blade out and it locks automatically at the de- 
sired length. Squeezing a lever on the bottom 
then releases the blade and retracts it into the 
case. The Leveriock rule has a ^i-in.-wide 
blade and comas In 12 and 1 6 -ft. lengths for 
$5,49 and $6.49, respectively. Stanley Tools, 
Mew Britain, Conn. 06050, 




If you don't like cleaning 
paintbrushes, here's a dis- 
posable paint spreader you 
throw away after use- The 
2 k 214-in, nylon pad is 
handy for fast touch-up 
work, painting around trim 
and applying steins. Card- 
board tabs On back band 
outward to form a simple 
handle. Costs 25 cents at 
paint, hardware and variety 
stores- Padco, Inc., 2220 
£lm st S E-. Minneapolis, 
Minn. 55414. 

ffif&aae iy/n to page 1 7 S) 
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One of these homeowners 
b thrifty, safety conscious, and 

a sitting duck for financial disaster. 



He doesn't even know it He thinks he's done his 
best to protect his home and his possessions. He hasn’t, 
Many people, like the man on rhe left, believe they 
have adequate homeowners insurance, Bui inflation 
has been pushing up the^alue of their homes. They 
don't update their coverage every year. So when disaster 
strikes, they are unable to fully recover their losses. 

Rising replacement costs are one reason In the 
last 10 years the oast of re-siding a home jumped 132%, 
re-shingling a roof 155%; and repainting a living room 
142% In the last live years alone, the cost of building a 
new home has increased 63 % 2 

As a group of property and casually insurance 
companies, we don't want you ro be a sitting duck by not 
having your insurance provide lull protection for your 
home. Check with your agent to be sure your home- 
owners policy reflects the amount of additional coverage 
inflation has made necessary 

Here's what we're doing to help protect you: 

U Offering policies with a built-in inflation clause 
a Supporting strict building codes ro reduce fire risk. 



a Designing new coverages to meet the special 
insurance needs of older homes, 
a Helping to develop safety standards which protect life 
and properly. 

a Operating special claims assistance and damage 
repair programs in limes of catastrophe, 
a Conducting fire prevention and arson control 
programs. 

Here's whet you can do to protect yourself: 

a Re-evaluate your home insurance needs annually 
with your agent. 

a Take a higher deductible if you can, it lowers your 
premiums, 

a install a smoke delector or burglar alarm Many corn- 
panies offer premium discounts for such devices, 
a Get a receipt or appraisal for all major household 
items (furniture, antiques, jewelry, art). Duplicate it and 
keep it and alt such records in a safety deposit box 
away from your home.. 

a Inventory all your possessions and lake photos of each 
room to document what you have. 



I Source U S Opt Labor 2 Cos-I does npi induce land Souru U S Depi dI Commerce 

This message is presented by The American Insurance Association, 05 John Sfreei, Now 'fork, NY 10G38 

Affordable insurance is our business...and yours. 

© 1 9 79 American insurance Association 
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NEW TOOLS FOR HOME IMPROVEMENT 

fCty i fi nwrf tram f 7 4j 




mi's versatile. lightweight plastic storage 
reel Is designed to take the annoying tangle 
out of long lengths of power cord, garden 
hose, rope, chain and the like. Its width can 
be adjusted to suit whatever Is wound on It 
by adding or removing Spaders that form 
the huh. Offset hand knobs on opposite 
sides of the flanges make It easy to reel Its 
contents In or out Called the Spool Tool* 
its $9.95 from Spool Toot Co„ Box 22$$, 
Waco, Tex. 76703. 




This handy plastic pouch holds 20 of the 
most commonly used blade-type thickness 
gauges and folds neatly to fit In a shirt 
pocket. Gauge sites, marked on the blades, 
can be readily Identified through clear plas- 
tic see-through pockets, making selection 
easy. Sizes range from .001 to .025 In, Price 
la $8.03. Precision Brand Products, Down- 
er* Grove, ill. 60515. 



> 




It you work with Rcmex cable, you'll find 
this tool helpful. It makes quick work of re- 
moving the outer casing to expose the 
wires. The springy ends are skipped over 
the cable, pressed together and pulled. Re- 
sult: a clean cut through the covering with- 
out danger of slicing into the insulated 
wires. Sella for $1.15. Vaco Products, 151 0 
Skokie aivd., Northbrook, III. 60062. 




Anyone who's had the pleaaure of using 
Black & Decker's portable Workmate bench 
knows how varsatl ie and handy a tool It can 
ba. Now BAD has come up with a bench-top 
version that's equally versatile. A multipur- 
pose work center, It clumps to any work 
surface up to 216 In, thick and consists ba- 
slcally of two 1 6-In. -long vise jaws that do a 
variety of clever trick*, tts mein feature la 
its ability to hold virtually any odd-shaped 
workpiece securely. The Jaws can be 
opened up to SV* In, by turning crank han- 
dles at the front Since each handle oper- 




ates Independently, the Jaws can bo angled 
to hold tapered work. V "grooves In the Jaws 
grip pipe, tubing Or round Stock firmly. 
Plastic swivel stops lit into hole* In the top 
1o grasp Irregular workpieces up to 12 to In, 
wide or 14 In. long on the diagonal. Even 
round objects can be anchored tightly, as 
shown st right above. Another trick: Thi 
entire top can be tilted 15", 30" or 45" to po- 
sition awkward: pieces at easier working an- 
gles. Model 79-020 costa about $35. Pro- 
duced by Black & Docker Manufacturing 
Co., Tdwson, Md. 21204. 




You get bright light for reading or fiabby 
work from this fully adjustable swing-arm 
lamp that clamps to desk, bench or workta- 
ble. Because of an Insulating lining, it can 
take a IfJO-wstt reflector bulb and remain 
cool. Accessory fittings are made for wall 
or screw-down mounting. Costs $39.95. 
Drome I Olv. of Emerson Electric Co., 4915- 
21 st SL, Racine, Wls, 53406, 




Two new features make this Hudson garden 
sprayer especially convenient. The wlde-mouth, 
funnel-like opening at Hie top permits easy fill- 
ing without spilling: see-through translucent 
plastic tank lets you keep visual tabs on the liq- 
uid level. Model 6621 with gallon capacity can 
Spray pesticides, weed killer, liquid fertilizer and 
moat other spraysblo chemicals except corro- 




sive or flammable materials. Nozzle 
adjusts for fine mist or solid stream up 
to 15 ft The sprayer costs about S29 
at hardware stores and garden-supply 
centers. Made by H„ D. Hudson Manu- 
facturing Co., 500 North Michigan 
Ave., Chicago, 111.60611. 

[p.'ej se turn !g pace ? ?&} 
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POWER YOU NEED 
FROM PEOPLE 
YOU KNOW. 



1 T hp. with center-mounted mower 



If you have acres of work on your hands, get 
a tractor with enough power to handle it. 

Get the Solans Diesel tractor, 

Its long-life diesel power assures that every 
job you want done T gets done. Day after day. 
Year 'round. And if after at) that (rouble-free 
service something should go wrong, relax. 
Your Bolens deafer is just a phone call away. 
He's been factory-trained so he knows what 
makes a Bolens Diesel tick. And the parts are 
in-stock. Or available within 24-hours. It alt 
means we'll help you get the job done. Quickly. 
There are 4 easy-to*operate Bolens diesels 



ranging from 15 to 24 hp. Each Is water- 
cooled, has standard multi-speed PTO, a 3 
point hitch, and your choice of 2 or 4-wheel 
drive. Plus, a variety of custom-matched, 
quick-change attachments. Like mowers, 
snowthrowers, tillers and more, 

The Bolens Diesel and the Bolens dealer. 
Equally capable. Equally dependable. See 
them today. For the name of the Bolens Diesel 
dealer near you, call a 00 -44 7-4 700 toll-free 
anytime {in Illinois, call 800-332-4400}. Or 
write the FMC Corporation, Port Washington, 
Wisconsin 53074, 



.<■ 1978 FMC Corporal icn 
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LOOK FOR THE CAR 
CARE GUIDE IN THE 
MAY ISSUE OF 
POPULAR MECHANICS 



GffiSOnpp 



: % 



ULTIMATE FINISH 



Carver Trfpp Wood 
Slain is so rich, so 
smooth, so true in color 
it makes any staining job 
easier and better. Use it 
on any surface— furniture, 
woodwork, even metal 
and plastic, without 
removing the old finish, 
C'ne quick coat gives you 
perfect results— job 
alter job, 

And Lo preserve timt 
beautiful look uflc Carver 
Tripp’s New Poly- 
urethane 1 liquid Plastic, 
the ultimate protection 
for beautiful wood, 



•v. : • 

C. H T 



SPECIAL OFFER WITH 
PURCHASE OF 
CARVER TRIPP S 
POLYLJRErHANE 
LIQUID PLASTIC. 

Get Better Homes and 
Gardens* Martdy man's 
Book— a $9.95 Value 
for Just $6-95 
400 pa^es ol how-to 
ideas. A complete guide 
to 1 0(H) fobs you can dov 
yourself, including 

- Home construction 

■ Wall papering 

■ Electrfcal and 
plumbing repairs 
...And much more 



See offer details at your 
dealer on quart cans of 
Carver Tripp Poly- 
urethane Liquid Plastic, 
ihe ultimate protection 
for beautiful wood. 
OFFER EXPIRES 
JULY l 1979. 



fnadacl* 



TRIPP FINISHING COMPANY SAN 



55 ®, 



79 Home Ideas Guide 

TOOLS FOR HOME IMPROVEMENT 

fCQnfJrJUgtf U<yn moe 1 76) 




Super Plunge Router Model 90305 from 
Stanley Power Tools, 195 Lake St, New Bri- 
tain. Conn. 06050, la a dream tool designed 
especially to meet professional demands. 
Motor develops 3% fop and 24,000 rprrt. 
Price for such luxury fa about $460. 




Accurate measurements start with a com- 
parator stand for dial indicators. This one 
has a 2-in. -thick granite base and 6-In, post 
with micro-screw xeroing-ifL About $50. 
Montgomery & Co. Ine. f 111 Eighth Ave.„ 
New York, N.Y. 10011, 




The Roto-Flex 120 electrician's tool cuts Vi- 
ta %Hn. flexible conduit and strips large- 
size BX cable. The clean cut eliminates de- 
murring, the maker says. About $20 from 
Saatek Co, lnc„ 1156 East Putnam Aue. r 
Riverside, Conn, 06676. 
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How to spot troubl 
when you 
inspect a house 



PM guide to a do-it-yourself 
house inspection includes 
a handy checklist for 
comparing houses when 
you're looking to buy. 



by John Gaynor and 
Bob Newbanks 

M any letters to Popular Mechanics 
start off by saying: M We just 
bough! a house and . . followed by one 
lamentabJe problem after another. Al- 
though some of these defects would have 
been impossible for even a professional 
inspector to detect, many can be spotted 
by the unseasoned, prospective home 
(Pfaase luw ro ? BO} 




Warped and buckled plywood siding often 
Indicate* that panels were not joined on 
studs^or that joints were not caulked. 



HOUSE INSPECTION CHECKLIST 


Site Chancier! tiles; 


Yn 


No 


Bathrooms: 


Yn 


No 


Drives 








Ceramic tile 








Walks 








Exhaust fan to exterior 








Landscaping 








Good lighting 








Lawn (slope) 








Electrical outlet 








Water (municipal) 








KM then: 


Sewer (municipal j 








floor (sound) 








Flu hydrant 








Countertop (sound) 








Building Exterior: 


Sink (no chips} 








Raul shingles (iiat) 








Free of plumping leaks 








flashing (sound) 








Appliances ’Operating: 








Ventilation (roof) 








range 








Foundation (sound) 








Oven 








Gutters and leaders 








dishwasher 








Splash blocks 








garbage disposer 








Walls- brick 








range hood vented to outside 








Wails -stucco 








Insula lien: 


Walls-wood 








Ceiling (12“ min.) 








Caulking 








Waits 








Trim (sound) 








Electric al: 








Paint 








Copper wire 








Storm windows 








150 amp. min. 








Storm doors 








Free bf makeshift wiring 








Screens 








Plumbing: 








Weatherstrip ping 








Copper piping I best) 








Building Interior: 


Waste cast iron (best) 








Cracks (walls) 








Hot water tank: 








Doors (Square) 








less than & yrs. old 








Windows (squara) 








40 gal. min. 








Water penetration 








sound (no rusl or teaks) 








(free of leaks)" 








gas or oil-fired 








walls 








(avoid electric) 








ceiling 








Healing & alrcondJUonlng: 


root (attic) 








Gas or oil heat 








Floors (sound) 








(avoid electric) 








Basement & crawl space; 








Ductwork insulated 








sound walls 








Less than 0 years old 








sound joists 








Previous rnaint. contract 








dry 








Model and make available 








vents 








Equipment looks clean 








vapor darner 








Responds to thermostat 








plumbing above (ary) 








Previous mil. bills available 








Exhaust tea (attic) 








Wftther/dryer connections 








Exhautl ten (ceiling) 








Termite bond 
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Draft* around doors and windows of 
your homo arc cosily, Thoy can cause 
your homo hi ol balls lo soar! And It 
is bo easy In stop drafts with do-ft-your- 
self M-D window and door weather- 
stripping, Many M-D weatherproof in a 
product# oome in kita ready to install 
nn standard doors nnd windows. This 
weekend cut your homo fuel bills as 
much ub 5°b to 30t'o by sealing out 
thoso drafts around your doors and 
windows with M-D wcothorslripplng. 

You’ll find s complete linn nf energy* 
saving M-D weatherproofing products 
nt your hnrdwnrn, bull ding supply or 
homo ocnlcr dealer. And always ask 
for M-D products by name. 



weekend 
seal your doors 
and windows 
with M-D 






Moll wMh 25 cents In stamps; or coins In: 
Mackiaoburg-Otmcan Do. 

P.G Bcw 25188. Dept M2 
| Oklahoma City. Oklahoma T'Sl 2 5 



I MACK LAN BURG- DUNCAN CO~j 

f Yes 1 wnnl lo uul my homo fuel cost. Kush 
1 m ei your 1 El p-s Ji»* booklet hjei u HnW Id Save I 
| Money wi t h E5F 

I Name \ 



DAMAGE DUE TO WATER 




Flimsy y*-in. plywood at 9 off ft and rake re- Rotten fascia Is caused by leek of caulking 
turn combines wrth shoddy workmanship, at the joint end’ or no drip edge or shingle 
Warped soffit clues you to possible leek. overhang along the eaves. 



Rotted base of column {left) 
hints that concrete slab was 
graded improperly, leaving a 
depression which collects rain- 
water. Paint peeling from wood- 
en gutter and shingles (below) 
shows neglect and poor mainte- 
nance habits of the previous 
owner. Inside of gutters should 
be tarred at least once every two 
years. Extensive peeling of 
shingles is a signal to check the 
attic for adequate ventilation. 
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IWSPECT A HOUSE 

(Contin{r£d trr.in page 179) 

buyer if be knows what dues to look for. 

A handy toot for evaluating a house is 
the checklist on page 1 79. Although it ap- 
pears lengthy, you'd be surprised at how 
quickly the items can be covered, If, after 
a conscientious inspection, most of your 
checks are in the ves column, you have a 
favorable report. When comparing sev- 
eral houses, make duplicate copies of (he 
form and use a number system to allocate 
grades for specific items. For instance, if 




Masonry veneer crack at house comer 
{above) Indicates a lack of footing ledger 
under first course of brick. Shoddy attempt 
to rectify omission can be seen below. 




both houses have driveways, but one is 
badly cracked, you may put down 10 
points for the good one and five for the 
one with the crack. When you re down to 
making your final choice, the houses with 
the mosi points in the yes column would 
be the ones you'd like to go back and take 
another took at. 

Take a little time to familiarize yourself 
with the following brief explanations of the 
maior checklist categories. Afterward, 
you should be able to face your next 
house-hunting excursion with confidence. 

(Pte a $t> turn 10 page !B2j 



SHOOT a staple wherever you’d drive a nail 





taster . . . cheaper . . . better 



Automatic 

STAPLE GUN 



Amonca a most wanted staple rjun lor l.OtJt heavy duty 
hiimr- and pmfesi-ioPiii U\- kmi.i i ;*<?•• 6 -d^pu> viv 
from ' ^ lo9 1fi including Ce llils Staples tr»r railing Me 

Arrow Staple Guns In a variety of models. 



USES 
STfcPLt SIZES 

i/i", snff’.arr. vr 



At all leading Hardware, Home Center & Discount Department Stores Everywhere, 



ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook. « J 07662 



When it comes to 
usefulness, 
they rank with 
me wheel, 
the lever and the 
inclined plane. 



Pro Bond!* the professional 
quality adhesive for wood- 
working; White Glue for general 
craft projects, 

H B FULLER COMPANY 

Cunx»nii‘r Pruluf l.i Eiivinkin 

315 S, Hicks Hftiri, IU «Wff7 




APRIL 1979 lBi 







KOLLKKWALI 



Cabot's 

BLEACHING OIL 



EXAMINING THE ROOF 



Archifm- fcOTfll w n< 

C*v*!dpo r EmM Kan, lir. Am 

burr, Mirti.. CnSboF'* Sldi'it threijpliDul. 



For O bnavliful Vnclhrfcd gray, itain 
with Cabol'i ftl^cKhing Oil Apply 'o 
nc# or uniTeal^d w-oocf surFoe«i; u:h a** 
lb<? noiuHji driFfwood cflatl wi ' hi n si-*, 
monlhi, Prois/vet. proiccfi. boa u ti fl ai, 
for furlhar lrfF«rrnoHffn, wit*: 

Samuel Cabot Inc* 

On* Union Si.. Dopt. 450, Bettor, MA 02 ICS ; 

D Sincf Iflior moliDfi *ri Cobol'i rh inp OH. ' 

□ Sind color cord on Cabn h ; $rn Ini , j 

□ 25* •neloiod for Cobol hondbooV on itain*. j 



Rnjmy Fbc #pjm, rk'h M* erf «tiJI;p*pri feir (hr pfUf *s! 
■ ■ i ui i n i i . pimi Jhi prrlmi it 

ji*pcr. SiLip riibbrr ifii*" nlkr |n(a «pp|h ft(.if „jil| noil 
l’*ilim Jiiliirii4liu,illv iryntfrri ti» wilF* iir itilifr FIj,i 

surfMT 1 * • !*wi «» in miiHrtci *-i*hifek — l*in Fi*f 
kr-movE Nhf.pK hv ivpriniiriR Ikf *r»¥ mApT. 

*ny p-ii hi IFr, *r irv i iu*lr-l IMF® CTi-ftj 1 >*(|( «!*■•' ikrWHn 

furniture. fibrin. Mjrflirofl W* jpurimt# Jrltu*iSul 
nrwliv 1 fklr de-Wptn* *our 



Hirflrr-i* *11 -a ii hi ! df-uinri 

ftullrr* *11 VEilb 2 Jr si^ivs lipte i? '■'*)> 

feuUrr* *M iHtll 1 dr-^ ihERi* I ¥■« 1 5 . OOF 

Roflcn*. pH ■* ji M d™>trk* i utc J ■ '.ffrf 

Add 

l h«r|tr ii 
f b«rtr In 



Card i 
Sip Dus 
IMi H-.i TST 



» 1 S,« 
12 1 , Mi 
I3&.W 
UL.au 
* I Ml 



Chci'k rriL'l- n-i'd 

VISA Trt.i i 



RCLLLN W ALL PC, 

Mlvrf S-inr..; SI. I >.p*i| |')’U 



A Lack of Hashing around the basft Of the c him nay (A), no atep flashing where the dormer 
Intersects tool (8j n and badly cupped shingles {€) all combine to apeil (he need for a new 
roof. Also remember to check for shingles where protective mineral granules have worn 
•way— another sign that the roof la a goner. 



Patched a real a sure sign that roof hsa leaked In the past— and Is likely to a-gain. Exception 
to rule Is where addition's roof has been spliced to existing roof. 



INSPECT A HOUSE 

fOofufly iuad /ram bflfla jfljj 

Finding a preferred site 

Although landscaping and venation 
around a house add to its desirability, 
don't forget also to lake note of a site's 
functional aspects. 

■ The ground should slope away from 
the house, to prevent rainwater from 
seeping into the basement, Corrective 
measures can be cosily. 

■ City water and municipal sewer hook- 
ups are preferred to a well and septic lank 
or cesspool. If a house has the latter, ask 
who cleaned it out last and when, 

■ Gutter and leaders should be well fit- 
ted and maintained with no signs of leaks 



at the joints. Splash blocks should carry 
rainwater away from the house. 

M Make a note of the nearest lire hy- 
drant. 

Examining the building’s exterior 

A ladder may prove handy for this part 
of the inspection. When making your ap- 
pointment, ask It one will be available — if 
not, bring one along. 

■ If the exterior is masonry, the mortar 
joints should be tight. Bricks that have 
sheared or stucco that has buckled may 
indicate that the structure has a severe 
settlement problem. 

■ It the exterior is of wood, observe 
whether the material is straight, flat and 

(£!§$&} rij.-rf ro i nape T Bfij 
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SIGNS OF FOOTING SETTLEMENT 




Gap (A) between brick veneer end elding I* 
due to leek of wall flee. Original caulk line 
shows how far brick has pulled away. 




Lowered strike plate Is a clue to the house 
having settled— or may simply Indicate 
amateurish lock installation. 




Diagonal crack (A) and nagging door(&) are 
two other signs that the house you're ln- 
epectlng has probably settled. 




NOW, For The First Time- 

UseTheWOODBITS 
Th© PRO'S Us©! 

Professional wood bits are not available in hardware stores. Stores only 
carry spade bits which clog and bind, or metal cutting twist bits that also 
bind and land to "walk' 1 , or move off course. 

Why is a WOODBIT Best ? 

A professional woodblt hat four feature! designed specifically for wood: 

* A CENTER SPUR that locks your bit on course and so prevents "walking", 

* TWO CUTTING SPURS trial begin and dimension a perfect I y round hole. 

* EXTREMELY SHARP ELUTES extend from the fwo cutting 
spurs and continue the cutting action all ihe way through 
wood . . . shaving the sides smooth. Most important, the two 
spurs win not splinter the wood as the fall cuts through ... as 
spade or melal cutting bits do. 

* THE CUTTING FLUTES ARE ENGINEERED for maximum 
chip ejection so that your drilling machine won't 
burn out. 

LEiCHTUNG S PROFESSIONAL WOODSlTS can be used in portable drills or 
drill presses with Chucks of % PI or more. 

7 piece Chrome-Vanadium alloy set includes % ^ lfli %, ty 1fli %, y 1( and sizes. 
Made by German professionals tor pro's or "wood- be 1 ' pros. 

7 PIECE WOODBIT SET ONLY $14,95 

Matching Depth Adjusting Collars 

Gel the precision of a cosily drill press for less lhan $10.00 
Here's how il works: Figure the desired depth of the hole: 

Slip the collar over the bit to that deplh; fix the collar 
position with the set screw - and drill. The set has a collar to fit each 
bit In Ihe 7 piece wood but set Tool steel. ..............ONLY 18. 96 






BUY BOTH BITS AND COLLARS AND SAVE SZM $21,90 



Call TOLL-FREE 800-321-0840 

— j ^ a « > ' i - i 

□ Enclosed it tl 00, PtaasiA 
«-e*id me your Catalog T 
ol Fine Tools PLUS all I 
catalogs and new tool 
brochures FOR THE NEXT 
TWO YE AHSr 

□ Enclosed Is my order tor 
Woodworking Tools 
As my U ONUS, pl&B4& 



Ohio Resident* 



s*~ 

f VOS HlC LelCMung, p!ea$4 send m* 
- 7 pc. Woodblt Sotfaf @Jl4.ft5. 



p» ■ 



7 Collar! T o Match @ 58 95 . . . 

woodblt and Collar Sei(s) @ $21,911 — — . 

Shipping, Handling and InSursncfl 1 1.75 
Ohio ftesidervla add S’^Tas 

•Mho* cl Paymtnl TOTAL COST 

□ Chock Endow □ VISA Q MASTERCHARGE , ond yMt 

Card n Good thru .Tools., elc., tor IN n#xl two yeara FREE! 




V 



Name. 

City — 



, Address. 

_ State. 



7ip. 




701 Beta Drive If 479 PM 
Cleveland, Ohio 44143 
Phone 219-401 4077 




Build a picnic table you can 
store indoors 

Parking a bulky picnic table indoors when sum- 
is over is practically impossible. So il 
sits in the yard or on the palio 12 months 
of Ihe year Not so with this unique de- 
Both table end benches fold 
scissor-fashlon Inlo an incredibly 
small unit which means the whole 
thing can be stored in your garage or 
basement with room to spare And il 
made of redwood, (he table will last for years, 
obtain plans and instructions for building this 
stowaway labia send $3.95 lb 
fdloed Popular Meehan lea Flans Servi ce, Box 1014 k New York, N.Y, IQQlfln 
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC,? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 

WORTH WRITING FOR 



935 K«p it up. 

MAKE SOMETHING WITH SAKRJ3TE — Hum? and Yand On lent 
Project S- Step-by-step iiistroctipn brajkleT featuring 18 projects far heme 
kautiHraitinn nr improvement. SAkRETE, INC. frttd 

936 Before You Bogin 

" B-efore You Begin" is a cnlw how-to brochure on staining and ptanllng. 
Illustrated step-nji-stpp jnstnictkms simptaiy finislnng hiF the humeuwu- 
cr, alP the way from se'et ticmuf mnti-Hufj through eh-iinUp The 16-pitge 
bmehnre euvi-rs Olympic Solid Color und Sermi-trUllsipuient Stains. acryl- 
ic Tale* Olympic Stain ami Olympic Overcoat " Free 

937 Mnn-gligs tractors 

Hen' i a iwiplete information on Fhr powerful, Sravy-duh' tnit tors from 
Engineering Products, Cd.-tliry'n: built Sir fabler, easier grass cutting, 
rnuw removal. f^inTcii plowing, tilling, cultivating and many other 
chores- Includes descriptive information on E 2. N and 18-hprsrpqwor 
tractors and ;itl.u , hiiii'ntv a\ uadi as I In- lumpLcti' spec lfiiMhoii.*. un oil 
Free, 

930 ABC’s of Pool Cara 

Here 5 an CHSydo-UM 1 pmblRnVsulutton seleetni guide. pills, an imtnit- 
tkm booklet on the liasics involved in keeping pool wulrr fksn and % p«r- 
kling from fVnuswiru® pool chemicals. Answers common questions on 
pool water miunti’iiautT Including; estimating pool capacity, pH adjust- 
ment and daily chemical treatment rates. 

939 Be a Repair Master! 

Con v{in limKlIt' an electrical emergency, repair vnur roof, illrne 
snurakv floor*, am! cut fuel bills? Now you can! The fully- illustrated 
POHlI-AH MECHANICS Master H (imp Care Guide will (him >iiu lntw 
to sfH'nl through these and Secure* of other costly hcsiTLt' repairs hi step- 
by-step format and spirit hound for easy use, 54.95 plus .><Y postage and 
hand ling. 

940 Stop climbing the walla 

Planning to panel It room and want to dn a pm job? V brochure from HB 
Fuller vi vi's voo vvlujhlr tips and bints hr make the paneling jnb easier. 
3U 

941 Guk3elinea tor a better looking lawn 

With the proper care, your lawn cun lx* greener, healthier and more 
beautify]. This valuable . 16-poge. full-color Bookie! from Scott* tells you 
how to carp fur your lawn throughout the Vest, Hint* Oil wEi.it to do during 
fNieh season, ioeludlog tips on seeding. Fertilizing, weeding and ditcaw, 
prevention. Highly iiifoimaliw md free. 

943 Start your own aiding dtaltrehip 

rhu you want to become a fill] or psul-ltme siding dealer? Aluminum 
Industries of Arkansas. will vend you all the material you (H»d io liegfn 
wiling their do-it-younelf jdumJnuni, stwl or vinyl aiding, Free irdor- 
motion jioeluge. 

943 Saw enorgy with windows 

A Hi page Imuklcl hum Anderson Cwp. estplains the role of windows mid 
gliding (hairs n energy ronservatinn i nvres sn-eh lopic* .(slum- In hr-.if 
with windows, planning to saw fuel in cold and warm climates and how to 
shop for windows . Fiw. 

944 01 rd Tell* Alii 

' "What You Shook! Know About Roofing and Siding Hr-fnre You Build or 
Remodel In a beautiful. :lS-|vigc booklet packed with id™*, mniiey-ov- 
lug coniumer sdvfet'. ami hill-entur illustrations. 5W from Bird fit Son, 
Ine. 



945 Nmd Home Rx-Up 

You can dn homp repairs and remodeling ^nbs that hist -the easy way. 
Colorful brochure gives details m I JAP product's for a wide range of home 
fi.sup and paint-up needs, From DAP Ine. Free 

946 Put The Warm Whom You Want It 

New Kero-Sun portable heaters. Ideal for home, (fiinige. A^nhniiV, 
bain and cellar. Great for emergencies, ton. i'p 19, WO BTGsper hour- 
Operates (hr three to five cents per hour. Free brochure 

947 How to bum wood 

A full -color Lfi-page booklet frnm Thermograte 1 explains how to econom- 
ically i] m l \iTKxTfiiel anti improve the efficiency of your fireplace- Packed 
with information $1,00 

940 Got A Catling Problem 7 

"Consumer Guide to Selecting the Right Ceiling" illustrates the newest 
M.jspj'iKled tde ceiltng^ mill iustidliitiort ihi'Hi(kLh. [iicludr s Insinuation on 
mainten^ih-f. lighting filturej atid aciewurie S Free From Armstrong. 

949 Let The Sun Shin* in 

Bring mots: light into ysntr home with it vkyltcht To dt> this Ventaiuma 
would like you to have two Fieuklels giving Miens (hr every area of wur 
home— the bedruum, bathnvnn, kitiWn, ovimpraiin and i vcii the psiol 
are,s. Included are complete details and speeifk-alimiv Fri'r 

950 ESP That U Worth Woney 

M acklauhl irg- 1 h mum Co. offers ;i nifty twelvr-page Inarkh'l that may 
help you to savc j up to 30 percent on yiair healing hills The Energy 
Savers Products arc described along with ideas on caulking, w^rathtTstrip- 
jiiiiKund mnilatiiitl, Slav wann and s.isv mmiey Kith ESP. Huoklvl i--V 

951 Rffmodel Wllh Redwood 

New tWc'lvopagp color Imokh't shows how redwood CJI3 ri'jicw houirv 
inside and out, Deek Oilditiims. a u-reE-ned g:trrleii mom with betK'hriv 
and planters, Lind the complete rr-pauel id a livingnmm are ilhistmlcd, 
Hi'ktre and afters, construction tips, and finishing information included. 
50* 

952 Fins Tool Catalog 

Ifyiili hhe to work W sth your Im mb and demuml value for vnur dollar ben 1 
is a beautifully Illiis-huted and photognpbcd *k|-pugi.' color eat:i3r»g ftrun 
la-k'litinig Tiie Wurkliom h Pyonte". hi It yon wi!l find their complete 
liFK h <>l prtwluci’- ranging from wortlienehe.s to tools to handsome chests to 
keep them in. 51.(N> 

953 Be A Pro 

With a mini-library of seven folder? from Pratt and Lambert. Iliese how- 
lo-hi KlkletS cle sc H I K‘ mat (‘rials and trdlitkjUf s to hs' I p you aclsiove prufej - 
sionaJ -looking results everything lirom inienor .uul exterjur work. 
Eka'ir flu Idling nod antic |oing to swimming pools. This is the way to get 
great result!, 7V 

954 Don't Hire A Chimney Sweep— Own One! 

Give your chimney a professional [Trailing with the Chimney Sweeper 
. . A denning trail designed to remove dangerous drproits from chim- 
ney walls., If you own vreodburning equipment, you shuuld ki>ow how 
important 11 eli-,Ui dmneev is Free literal (in-. 

955 Cut Llko Buttor 

Vftt fiharpner 15 n imhpie chain saw at'cessory that grinds a risaor sharp 
cilge ■ III any Miiedialn, Using a SpitiaHv designed grinding whit'l, Jill you 
siqipSy is a Y*-iiuh portable olectrlr drill The rru Shjirium'f assun s a 
eornpet grinding angle ami u built-in g,mge irudntams the proper height. 
Information sheet lell.s all Free 
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Build Your Own 
Popular Mechanics 

Library 

1978 Index & Shelf Wrapper 



The 1978 Popular Mechan ics 
Index <& She// Wrapper 
actually converts your 78 PM 
issues into a formidable 
"reference library." That's 
right, there are over 8.000 
cross-reference entries of l he 
PM articles that appeared 
during the year. 

The Index Is bound Into 
a handsome She// Wrapper 
constructed of sturdy high 
gloss lacquer board designed 
to withstand years oi use. 
Precisely encasing twelve 
issues. It makes an attractive 
and useful addition loyour 
bonkshel f. 

As years pass, your PM 
issues will Increase In value 
as a reference source You'll 
be able to retrieve Important 
articles as you need them 
from a growing Informal Ion 
bank, And you'll avoid ihr 
headaches of trying to dig up 
valuable misplaced 
information. 

The articles you want 
Jump out of back issues — 
Complete 1978 Car Care 
Guide; 9 Ideas for Decks and 
Patios; How to Use Your Wood 




Lathe Like an Expert: How to 
Pick the Right Painting Tool 
for (he Job; Best Stereo 
Systems for Under *500: and 
hundreds more at your 
fingertips! Or you can find all 
the articles indexed under 
broad categories such as auto 
repairs, fishing, plumbing, 
tools and woodworking. 

The entire package — 
index and Shelf Wrapper — 
is yours for only *2.99 
postpaid. Why wall? Send for 
your index & Shelf Wrapper 
today, and start building your 
own Popular Mechanics 
reference library. 



CLrttf r ruffe i* irum.yj oftirt tfi.' 

! POPULAR MECHANICS INDEX 




j Box IQM. Radio Cl ly Station. 

I N Y,, M.¥. 10019 

I Tic <i nr re mi’ r Vt" chr 3 97H Jnc1r.il L imJ 
I Shelf Wrapper and rush ll to mr as 
I anon as tt Ls available in April, 1079. 
j Alnfl Hcnd me 1111 irirtll.iCrly Lhe 
j[ 1 1977 □ 1976 R 1975 [1 1974 
\Q 1973 □ 1972 O 1971 Index and 
I Shelf Wrappers as checked. 

I enclose >2,99 postpaid (or each 
, Index ordered. 

■ Njimr ... 

■ Adftreni 

I City i Aale ,$!ip 

j^VUh' L lircfe' pnvlibk to IVpiilmf 
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Easy Window 
and 

Gliding Door 
Installation 






inspect a house 

(ConUntmi from page JB3I 

free of loose or split boards. AH trim 
should be sound and free of roL 

■ The house’s coat of paint should have 
minimal chalking (dusty residue which 
comes oft painted surfaces when rubbed) 
and be free of peeling and blistering. 

■ Caulked joints around windows and 
doors should be tight and pliable— not 
cracked, loose or crumbling, 

■ Adequate weatherstripping, insulated 
glass windows or well -fitting, easy4o-op- 
erate storm windows are other pluses. 

■ The roof should be vented at both the 
gable ends and soffits. Roof shingles 
should lie flat, not curled or cupped. 

Examining the interior 

Cosmetic appearance of a house in- 
terior is important, but be wary. A recent 
paint job may be covering up some seri- 
ous defects, 

■ Look ciose ly for signs of d i ago na I " set- 
tlement ' cracks on the walls over doors 
and windows. 

■ Close the doors and windows slowly 
and see if they close squarely. 

■ Does the floor bo unce or squeak ? Soft 
spots may indicate skimping on underlay - 
ment thickness. 

■ Check for signs of water leaks at ceil- 
ings and walls. 

■ Also look under sinks for signs of 
plumbing leaks, 

■ Turn on bath and sink faucets and 
flush the loilet, All should drain rapidly. 




Efflorescence (white chalky substance) 
stains on walls and floors ere telltale eigne 
of water seepage In the basement. 





No connectors on Rome* cable at junction 
bo* is a sign of poor-quality electrical work, 
as well as a potential hazard. 




GRADE REQUIREMENTS AROUND A 

If you're looking at a home In an area where 
water runoff is a problem, check whether (he 
ground slopes away from the bouse, as 
shown above. This helps to prevent puddles 
of rainwater from collecting close io the foun- 
dation, whore (he water would he most likely 
io seep into I he basement. 

While chocking the ground slope around 



HOUSE 

ihg house, note how high the grade is in rela- 
tion to the top of the foundation, The Federal 
Housing Administration requires a minimum 
of 8 in. between the structure's botiommosl 
wood member and the outside grade. Soli, 
mulch and plantings lhat pile up against ihe 
foundation wall are an Open ■invitation to in- 
sect infestation. 
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■ If the owner does not know the thick- 
ness of his wall insulation, pul your hand 
on the Inside surface of an exterior walk 
Then put your hand on an interior parti- 
tion. The temperature differential should 
not be too great, no matter what the sea- 
son. 

Even more important when it comes to 
insulation is what’s up in the attic, in most 
areas, its R- value should be about 30 (ex- 
ample: 10 in. of glass-fiber blankets or 1 4 
in. of vermiculite}. 

A thorough look at the basement or 
crawl space can tell you a lot — it's like 
catching the house without its make-up 
on, 

m First check for sig n s of water seepage , 
which might show as mildew or mold on 
the walls or floors. 

■ Also observe the general cleanliness. 
Piles of scrap wood or other debns left to 
rot on the floor are a stepping stone for 
termites. Be sure to ask the homeowner if 
he has a termite bond; gel the extermina- 
tor's name. If he doesn't, call a reliable 
exterminator and have him make an in- 
spection. 

■ A crawl space s hou Id h a ve ve n ts in the 
walls and a plastic vapor barrier over the 
earth (unless there s a slab floor). 

■ Look for signs of pi umbi ng leaks under 
the kitchen and bathroom. 

■ The floor system should look neal and 
solid, with no split or rotted floor joists. 
Spaces between the joists should be se- 
cured by X-shaped braces 

■ If the house wiring is aluminum instead 
of copper, a licensed electrician should 
check that all receptacles and switches 
are of Ihe type manufactured for use with 
aluminum wire. 

Heating, airconditionlrtg systems 

This is one phase of home inspection 
where the neophyte buyer may require 
assistance. It the seller has a service con- 
tract. you’ve goi il made. Call the compa- 
ny tor an evaluation of the system. It there 
is no contract and the system is over eight 
years old, the amateur can onty examine 
for general cleanliness of the equipment, 
burned or frayed wiring and signs of 
smoke stains on the housing. 

■ T urn the thermos! ai on {heat and cooO 
and iisten for a response from the equip- 
ment (a slight time lag is normal)., 

m Obtain the make and model number 
and call the nearest distributor for infor- 
mation on the equipment. 

In general, buying a house should not 
be a chore, Don't be over-alarmed if you 
see indications of settlement. Shrinking of 
lumber due to drying may show as settle- 
ment cracks. Settlement Use if may have 
reached its limit and only require minor 
patching. If you have any doubt along 
these lines, have a contractor or engineer 
make a double check. 

Vour completed checklist should be a 
useful tool when negotiating the house 
sale price. Even those required repairs 
which seem minor can become bargain- 
ing points. Ifli 




More home fix-up 



Fill ihe tub be lore you caulk. ( Get 

In il you can too ) Then, when the 
lub is empty if II rise slightly and 
squeeze ihe caulk Even a good 
flexible caulk [like fled Devil's) will 
serve you longer when ihe ^ — 

l.lled weigh! is no! 
sireic hi ntj 1 1 be i ween c 
Ihe tub and wail / .V 



Save money when you save energy. 

This new 72 page Energy Saving 
Book has dozens Of i v.'L ■ -r ~zr 
do il -you rseii energy- JlJ^jJ?**** 
saving lips that can (MnwwyT 
save you hundreds q1 £ 

dollars The cost is 
only It 25 plus 504 
postage and ham 
dirng Send check or 
money order to : Save 

Energy. Dept L-1 

Box 310 Maplewood. 

N J 07040. 



Go o#*y on tha paint with your pad 
painter, It you let the pad soak up too 
much paint, you wont get the pest 
possible results That's why Rea Dewi 
has a patented m glaring nay 
designed especially tor pad painters 
It puls on nisi Ihe right amount or paini 
to cover smoothly, ^ 

evenly Whal 

could be nf _ , 

easier \ J LA ( I* - 



Caulk is caulk is caulk? Wrong t 

Late* or acrylic latex caulk provide 
excellent durability [especially when 
pain led ) and easy clean up for most 
user; bul you'll need butyl caulk ipr 
the water resistance rsauinid a tor 
below ground tevul Di/tereni caulks 
lor diftereni |pbs . 1 hat s w h y R ed 
Devi I oilers dill a rent kinds — 



A putly knlle is not a s crap or. And 
vice verse. Putty knives (lor spank 
hog wails and puttying windows) 
have flexible blades to smooth-on 
ihe material. Scraper blades are stilt. 
10 keep The edge against lha ^ 
noaimg being removed To 
do these |Obs right you 
need bot h lools ( both vC 
from Red Devil, [J A 
of course). [*£ _-rC 



Stud finder* a re un-holey. When 
hanging p*ctureson a freshly pftmied 
or papered wall, don t — _ 

till it w^h holes before |||L _ 
you lindthe wood be MSw | 
hind it Usee Red i\ / A\ 

Devil Slgd Finder ir 1 V * U 

potnis out where nails f 
are -and where there i 

are nails, there are \ / 

studs. :*/ 



Red Devil has hundreds ol things to make your home lix-up easier 
Look for them wherever you shoe for home-care products And lor best 
resglis, always lollow directions on the package 



Red Deni 



A handy man to have around the hi 
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3/e M SPEED WRENCH 




■ I This new, 
mj unique tool 

II lets you 
ml work easily 
If in l hose herd- 
/ to -gel -lo- 
ll places. One, 

^■/ fl “squeeze of 
; I# Ihe SPRENCH 
^^^®*turns the socket 
90°. Perfect for 
automotive, electron- 
ic, aircraft, marine, diesel engine, 
plumbing and home maintenance 
Jobs. Ask for SPRENCH at your 
local hardware outlet, or send for 
yours today. Only $21-95, plus 
$1.50 handling., 



Or. chsrQ# my VISA * Explralion dala 



or MASTER CHARGE « Fx pi ration rialP 



r SPRENCH 

’ 21 133 Coatanso $t. 

; Woodland Hills, CA 91364 

j Send me SPREIMCH Speed 

J Wrenches at £21.95 ea., plus $1.50 
j handling per order. 

S (Calll riasdenta Add 6% aalftUH „ 



USE WITH 
ALL 3/B' 
SOCKETS 



Crndn *lfln*lurc 



Nama 



Addt#» 



eiiy Bui* zip 



HIGH TECHNOLOGY AT THE TRACK 

(C onti nued i.™ p sge | 1 5, 1 

King, though, it was almost perfect, even 
though the USTA outlawed his radical 
bike, citing ’'safety reasons," in 1973 
"They can claim what they want, 11 King 
says, "but the single shaft was used in 
thousands of races and no one ever 
lodged an official complaint on the 
grounds thal it was unsafe/' 

Advantages of the single shaft were 
more obvious ihan those of the modified . 
With nothing on either side, ihe horse had 
newfound freedom, especially on turns. 
And it did not take an aerodynamic genius 
to realize that one shaft should have less 
wind resistance than two. Not so appar- 
ent, but nevertheless important, was Ihe 
lift Ihe single shah provided. King had 
placed the driver’s seat far behind the 



wheels. The arch thus served as a ful- 
crum allowing the driver to displace some 
of the horse's weight simply by sitting 
down. 

The idea of lift was not new with King. 
Conventional sulkies will provide some lift 
if the shafts are hitched high, and a so- 
called underslung sulky {a conventional 
with a pushed-back seat) has been on the 
market since the early '60s. Bui King was 
the first lo offer lift as part of a complete, 
streamlined package. 

Did the single-shaft work? Is the Dou- 
ble daily? According to Hoof Bears, the 
USTA's own magazine, the one-armed 
bandit stole 225 of the first 470 races in 
which it was used. It won 54 percent of the 
time, despite being used by only 26 per- 
cent of the starters. No less than 69 per- 
cent of the horses using the single shaft 
(Pteasz turn lo page 3 fOj 




THE 'POWER PROMPTER — WORLD’S LARGEST HOOD ORNAMENT 












The ultimate hood ornament? No t 
iunl another example of technolo- 
gy at work in the ancient sport of 
harness racing, Officially known aft 
the Power Prompter, this is actual- 
ly u 1970 Fiat X19 with n lifV-size 
model Imrst? landing in its trunk. 
Its object: to take the place of the 
actual hors© “prompter" in time 
trials — races against the clock in 
which a single trotter or pacer at- 
tempts to lower his individual rec- 
ord for the mile, 

"Before I came along with my in- 
vention,” says Bruce Nickellfl, a 
professional trains? r-d river who de- 
veloped the Power Prompter, "peo- 
ple retied on old thoroughbreds 
who frequently broke down and 
sometimes dropped dead.” Nick- 
ell's fiberglass pacer "Arty Ficial" 
is not only stronger than his flesh- 
and-hlood forerunners, he's cheap- 
er, too. He gets $100 a mile ns com- 
pared to $250 for the real thing. 



Except for a canvas hood and a 
platform for Arty's front feet, the 
Fiat needed virtually no modifica- 
tion. The speakers on the front and 
rear emit what NickelU calls "a 
Lone Ranger sound of hooves beat- 
ing on a hard surface." Toward the 
end of the mile, the car’s driver 
adds the prerecorded sound of a 
human voice urging a horse to give 
its all. 

Although he says he haa yet to 
meet the horse he can T t fooi t Nick- 
ells is working on an improved Pow- 
er Prompter. "The new one won’t 
have the car/' he says,— CX + 



a 



Fist-mounted fiberglass steed, complete 
with recorded hoof beats, gets conten- 
der's adrenalin pumping during trial. 
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Willis Reed, basketball great, 
has found something exciting to do 
off the court. 

He collects stamps. 

Willis finds collecting U.S. 
Commemoratives really interest- 
ing. And they're an easy, affordable 
way for you to start building your 
own collection. 

Through the years, Commem- 
orative stamps have captured the 
history and the people who have 
helped make America, America. 



There arc new issues at your local 
Post Office every few weeks. Phis 
a guide called Stamps & Stems to 
help you get started . 

Start collecting now, with the 
Albert Einstein Stamp. You’ll be 
building a collection you and your 
family wilt treasure for years. 

“Stamp collecting’s number 
one in my book” says Willis Reed. 

1 After basketball, that is’’ 

U.S. Postal Service 2 

Cli7P U.S. PwihI Strvfcc 



.Einstein, 

\JSA Be / 

\IKl iL hinkLcm Slunp : AvdiLjl^tr M,i n. h. 5-1 



Collect U.S. Commemoratives.Theyre fun.They’re history They re America. 






HIGH TECHNOLOGY AT THE TRACK 

CConitnuep from woo fgSi 

for the first time woo with it, and more than 
90 percent of all single-shaft winners low- 
ered their lifetime marks. 

King's problem was that his bike ap- 
pealed mostly to (he younger, hungrier 
drivers. It frightened the older, more in- 
fluential horsemen who preferred things 
the way they had always been. At the urg- 
ing of the latter group, the USTA was 
forced to define a sulky for the first time, 
as "a vehicle having two shafts 

Shafted, King dropped out of sight — for 
good, some people though!. But they 
didn't know King had converted his life 
savings Into single shaft sulkies that now 
were standing worthless in a Florida 
factory. He had to come back. 

Instead of the drawing board, King 
went back to his primary testing device — 
a Pontiac Grand Prix with a red light on 
top and balance arms sticking out from 
either side. On the end of one arm was a 
life-size fiberglass horse complete with 
sulky and dummy driver. On the other 
arm was the sort of aerodynamic drag 
plate used in wind-tunnel tests. Riding up 
to 60 mph (aiwut twice as fast as harness 
horses race) King could measure total 
drag with unprecedented accuracy. 

M One of the first things 1 learned," King 
says, "was that the horse is a beautifully 



designed animal who incurs one-third to 
one-quarter of the wind drag you might 
expect, considering his frontal area. The 
air gets organized as it moves around his 
hindquarters and strikes the driver almost 
as if there were nothing in front of him." 
These simulated wind-tunnel tests figured 
predominately in the development of 
King’s Signature Sulky, 

Actually, what King modified was the 
single-shaft bike. The newer sulky uses 
the same heavy-duty, lift-inducing arch 
and the same wheels with automobile- 
type spindles. Parity because of that, Ihe 
Signature is, at 42 pounds, perhaps the 
heavies! of the now 40-odd modifieds on 
the market and weighs as much as a con- 
ventional sulky. (Most other modifieds 
weight about 10 pounds less.) But not to 
worry, says King, "The extra weight adds 
perhaps one ten- thousandth of one per- 
cent increased drag. But I've gained a 
su I ky that holds al ig nment exact ly straight, 
even for a 250-pound driver," 

Horsemen, King often implies, are poor 
mechanics. "A lot of drivers race for big 
money with their wheels all out of align- 
ment,” he says. "And they will test a bear- 
ing by turning a bike over and giving the 
wheel a spin. Heck, I could put in a gyro 
that would spin for weeks. But bearing 
drag is a function of how the bearing 
works under a particular load. The truth 
is, as long as they're not too small, bear- 




Tht Ion# conventional sulky holdout 
among blg-money driver*, veteran Joe 
O'Brien Insists the modified has no edge. 



ings don't mean a damn thing." 

The bearing used in King's sulky is sim- 
ilar to that used by Jerak^ the oldest 
name in conventional sulkies— that is, 
he fora Jerald switched to the making of 
modifieds, 

Sulkies come in sizes to fit the horse, 
but the standard conventional measures 
50 inches between axles and stands 2B 
inches above ground at mid-arch. So 
does the median modified (though it has a 
fFi'easc Sum to oacv 1&21 
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Why people who love the outdoors 

also love trucks. 





Lovable gal, Mother Nature. 

Like a GMC pickup, she's honest, non-artificial, and 
beautiful, in a rugged sort of way, No wonder they 
get along so well. 

For added strength, every GMC cab and every 
Wideside cargo box features lots of double-wall 
construction. 

To resist corrosion, special steels are used. Trouble 
spots are coated with anti-corrosion compounds 
including aluminum wax preservatives. And there are two finishing coats of acrylic enamel. 

To cope with backwtxxls terrain, there's GMC’s strong, smooth-riding suspension. 

Yet, for all its ruggedness, a GMC is very civilized, too. 

Available with 2-tone paint schemes, sport wheels, bucket seats. And an assortment of 
power assists (steering, brakes, door locks, even Cruise 
Control). Not to mention touches like air conditioning 
and AM-FM radio, GMC. It makes you appreciate Mother 
Nature. And Mother Nature makes you 
appreciate GMC. 

Note: Camper top is dealer installed. itvcksare 









HIGH TECHNOLOGY AT THE TRACK 

(Con ltnuGtl t romp a@e l$Q) 



RALLY. 

NO FASTER WAX ON WHEELS. 

It'll take yourcarfrom dull to dazzling in minutes. 



Dll 








Send today for your Popular Mechanics Air 
Compressor plans, and add a new dimension 



ften you build the rugged Popular Me- 
lanies air compressor, you 1 ! I get one of the 
ost versatile shop tools around. Its a 
iugh workhorse that can tackle jobs you 
;ver dreamed of doing before — rivet ing, 
ind Wasting, spray painting, inflating and 
suntless other projects. And, unlike ordi- 
iry compressors, the PM air compressor 
in evacuate your car s air conditioning 
fstem. But best of all, ifs affordable. With 
arts from the Popular Mechanics Plans 
ibrary, you can build the PM air comprcs- 
>r yourself and save up to $200. 
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to your workshop. Only S5.95 (add 75 s for 
first-class mailing}. 



Send check or money order r* 

Air Compmur, Popular Mechanics Plarw Library . 

Bo* 1014, Radio Cily Sratwn. N«n York. NY 10019. 

I Mil r checks piyiHr lq r cf -.Ui Wrfwiifc 1 

Please send me seit of Popular Mechanics jir 

compressor plans at 15.95 each (add 75* each Few first-class 
mailmgl, I enclose my check or mmey nnterfpr 



llw 








jilt™- I'cm- 14 ilk (fr 





somewhat wider track because the 
wheels ride outside a thicker arch}. It is in 
shalt length where the old and now part 
company. The conventional shaft, wllh its 
wide bow, is, on the average, 89 Inches 
long. The modified shaft— straighter and 
perhaps truer — is 8 inches shorter. 

King's shafts are streamlined elliptical 
tubes that follow convergent paths from 
the arch to the tips, where they become 
rounded and virtually parallel. They fit a 
horse much more snugly than the con- 
ventional shafts — yet King insists that the 
modified is ne*1 best to the single-shaft 
sulky, which provided no lateral restraint. 

Part of the modified' s secret. King 
maintains, is I hat the shafts, though they 
may look constrictive, actually respond 
better io a horse s natural movemenis. 
But he refuses to rank such features as 
decreased wind drag, improved tracking 
and lift in order of importance. "My bike is 
belter because the combination of im- 
provements adds up to about 1 0 pounds 
less drag," he says. 

King's rivals agree that the modified 
does a few things simultaneously, but 
each manufacturer seems to emphasize 
a different feature, if only to avoid the law- 
suits that King threatens from time to 
time. At Nassau, the leading modified- 
maker in terms of sales, president Walter 
Twarkowski soft-pedals lift while speak- 
ing warmly of wheels that track to within 
3O/10O0ths ot an inch of perfection, Dave 
Hutchins, of Jerald, says his modified 
wooden shafts offer "greater resiliency 
and ease of replacement.'" Murefle Park- 
er of the Better Time Co. claims that wind 
drag is not a factor at 30 mph; he uses 
aluminum tubing to make bikes he claims 
are '“the strongest and safest around.' 1 

The defiant one 

The horse owners put up the money, 
and the somewhat befuddled drivers lake 
their choice of modifieds. That is, all the 
drivers except Joe O’Brien. At 61 , O'Brien 
is a Hall of Famer at the top of Ns game. 
He has driven more than 4000 winners, 
earned nearly Si 7,000,000 in purses and 
posted a record 397 two-minute drives, 
including a trip with Steady Star in 1:52“ 
the fastest harness racing mile. He alone 
among North America's top drivers re- 
fused to convert to a modified sulky. 

"My sulky is better," O'Brien says. "It’s 
got lift and an arch (hat's only five- eighths 
of an inch in diameter. The claim that the 
big, bulky arch on the modified has less 
wind resistance is absolutely crazy." 

OBnen goes on. Ja The modified came 
along at the right lime — just as the horses 
and track surfaces were improving. We 
would've had all these fast miles even if 
that thing has never been invented. 11 

Joe King no longer bothers to rebut 
criticism. Mention O’Brien, and he does a 
fine Cheshire cat impersonation, *** 




BLACK MAX. MERCURY’S 
MIGHTIEST MACHINES. 

Black Max The maximum without unnecessary bulk and The need for tune-ups has been 

Mercury' outboards weight. And high-efficiency loop- virtually eliminated 

Thunderous V-6 power. charged fuel induction produces And for many years of engine 

engineered for offshore fishing greater fuei economy than other life, every Black Max is engi- 
craft cruisers and high- engines in this horsepower range neered for saltwater service from 

performance skr and bass rigs. Black Max starts fast with powerhead to prop. The drive- 

Nearly 10 years in develop- 40,000 volt, solid state Thunder- train is all stainless steel 
ment. Black Max represents bolt CO sealed ignition And special corrosion-resistant 

the highest state of outboard Mercury has engineered the alloys and coatings are used 

design technology. Black Max to be the most um/M iov I throughout 



Black Max is mean and lean efficient, trouble-free Black Max In every 

The compact 60° V-6 design and maintenance-free KeBUBUBh way, they're Mercury's 

delivers big speed and power outboards ever built. a bhum^.ick • •.•y-vv,.- mightiest machines 
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Here's everything 
you need to be a 
successful sign-maker. 



Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily, and very profitably. 
Signs for stores, banks, hospitals, you name it. The Engravograph is 
no bigger than an electric typewriter, so you work almost anywhere. 
And its cost is so small, it pays for itself in no time. You can learn to 
operate it in minutes. 



New Hermes will also help get your business started. We’ll cut all 
sign materials to your specifications. 

And we stock all the sign materials 
you’ll ever need. New Hermes, The 
source for all your engraving needs. 



( irl k l-v \ru Vi rl Vf* ¥■<-» -Okiki Otam 

Dlhttiftlii (btTlij I J-I.tilU: 

l wrib-n Ufc*v. 1 alih mi* Mi-urn Chit I It I 
lIjruiL Mi . iy 4!> i I'm mb n VIihkivjI (Jin-tn , 




[ "it s thTbib!e~ ~ "J 

j Simplified Carpentry Estimating I 

I Covers estimating from rough lumber lo | 
I finish. Over 300 pages, 250 ilius. Tables ■ 
I speed your Usk and Eliminate errnn*. Fully I 
I indexed. Widely used, basic lext&ook for i 
J lumber dealers. Guilders, architects. 5 

I Older now f No risk trial S 

I ftmmDra-floirimni Publltfifn-D Cera.. Suit* 6 02 , 
IMS Capital An.. Omahi. ME HlOJ I 

| Send Simplified Carpenlry Estimating. f 

I Enclosed is $9 95. 

K»m# ' j 

I Addrait _ ie 

L ttwtwvtiv ; 




TRAIN AT HOME- BE A DRAFTSMAN! 



fFW! I ««», 

1 PUEif IF 



mu* me* ihw or etuiM. Nft mn , 

IS® Cinpui: if . nmvt fMCh. -:u ■ ;.-«J 



REPAIR CLOCKS 



*y‘ 



Ken. toidv <wni 
{p* 4 d ItfWtl - 
Fr+* DiCfcll. *L> ,.i 



t» 4 m 

Sl.lUI 

Hill ClM. 



school of mar i uiona*. Ci«n**nT»ti 

«■ DEPT. 5”D j FfljUrt$TQM. TK -*i 




PM LOOKS AT 

FOOLPROOF SEALER 




The Qulk-fllng tool eliminates need for 
the compraaaion sleeve (above left). 




Bead mechanism on the tool forms a dou- 
ble bead on H-in.-dia. copper tubing. 



T he brass sleeve which forms 
the seal on a compression! fit- 
ting c;SiH raum 1 problems when it 
doesn't seat squarely. However, 
you can eliminate this trouble- 
causing sleeve by using a Quik- 
Ring Tool, It has two beads that 
form impressions in ^-in.-dia, cop- 
per tubing to make tight joints. 

Use the tool by first turning its 
handle counterclockwise to recess 
the beads for entry into the tubing. 
When tool Is seated in tube end, 
turn handle clockwise to engage 
beads and form impressions. 

Quik-Rmg is $13 from Quik-Line 
Products* Box 285* Bernardsville, 
NJ. 07924. — Rosario Capotosto 




One bead on the tubing seats against the 
valve fitting, the other against the nut. 
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\'V V'lT 'TW n[' r 1 r W 7 V f ! '\ri vv /v ^vf #f^r 

Z These are the weeks when thirty min- 
: utes with your spreader and our Turf 

^ Builder will help you get the most out of 
v Spring’s good growing weather, 
z. This is one of the easiest tasks a 
good lawn calls for Abu can do it the 
same morning you have a golf date 
and still tee off on time. 

It's also one of the best things you 
can do to make your lawn thicker this 
Spring* The sun's moved far enough 
north now to warm up the earth and 
your grass is trying its hardest to grow* 

But this is where nature needs some 
help-There’s a desperate competition 
for food among the roots your lawn 
already has.Your soil alone cant come up 
with the nutrition all those grass plants 
need to branch out and form new plants. 



!T 



-- Ahalf hourwith 
■ our Turf Builder 
Z and your plot will 
i thicken. 



. - 



Kui- 



Food is what Turf Builder gives it. 

Nitrogen, mostly, hut phosphorus and 
potassium, too. Just one pass around your 
yard will help grow thousands of new 
grasses in less than a month. 

And the exclusive way we make Turf 
Builder gives your lawn not just a quick 
feeding but also a prolonged feeding for 
up to two months. 

We pu t this fertilizer up i n ti ny granu les 
which provide a balanced mixture of 
plant nutrients, including both soluble 
and insoluble nitrogen. Rain or watering 
releases the soluble food right away* The 
insoluble food is then released slow'iy by 
organic action in your soil, 

(This also keeps furf Builder from 
- burning your lawn* just do what it says 
in the directions* In fact, you could acci- 
dentally put on four times too much this 

hU.J kk.HVillJjliVtl i/ if lVW,l,N. t liaUi.it l \l If- 1. /.VA 



Now when ii’s 
£finving it#iin 
your Liwn tuvlU 
.1 puni foed in- 



spiring and it still wouldn't burn. ) ^ 

We make a different Furf Builder for 
different parts of the country. We Ve done F3 
research all over, from the West Coast 
to the Northeast, to make sure you get - 
what's best for where you live. 4 

You can also get some free advice 4 
from the Scotts Lawn I Yo® in your area. 
He’s your local expert on lawn care. 

We’ll give you his address if you call 
us toll-free in the Continental U.S.: 
from east of the Mississippi 800-543- 1415. 
West, 800-543-0091. Or if you call from 
Ohio, 800-762-4010. ^ 

And if you ever come by Marysville, 
Ohio, drop in. Take a look at our lawn. _Z 

©■ 1 979 ThrO M Sfiici S,n 1 , Ciwnpaisv 




PLAYER PIANO 

flgarti friu& J from p age 24} 



would hear is a collection of thuds 
and ac reechos far from melodious. 

The tapes are encoded in much the 
same way that computer tapes hold 
computer programs. Two distinct 
coded signals art? read by the Pi&no- 
eorder’s computer logic circuitry. 
One signal (pulse-code modulated) 
controls the pedals and note values. 
The other signal (pulse-width modu- 
lated) controls the dynamics of each 
note (loudness, length). Signals, on 
the same tape, are non interfering. 

Logic circuits decode these signals 
into information that controls a 
bank of switches. The switches acti- 
vate powerful solenoids, operating 
push rods. These plungers hit the 
keys on the opposite side of their ful- 
crum s from where a human finger 
would hit. The net effect, however, is 
the same. The key, a lever, is rocked, 
and the piano action is triggered. 
The Vor setter unit, having true 
"fingers," presses down on the keys 
in the same way a person would. (By 
the way, a Pianocorder draws a 
healthy amount of current. A cre- 
scendo can dim lights if the house 
has low available amperage!) 

To record, much the same steps 
are taken, but in reverse. (Don’t for- 
get that you cannot record with a 
Vorsetzer, but only on a Pianoo order 
piano with built-in circuitry.) Any 
movement (above a certain thresh- 
old) of the pedals and keys registers 
through the solenoids. Then the 
logic circuits convert the notes into 
tape-storable, encoded sounds. Ev- 
erything — including mistakes! — is 
recorded. During the playback, you 
have control of speed, loudness and 
softness. 

Big selection of tapes to come 

Joseph Tuschinsky, Superscope 
chairman, for years supplied player- 
piano rolls for the radio show "Piano 
Immortals Play Again," His collec- 
tion of player-piano rolls numbers 
over 18,000 — and they are now being 
transferred to magnetic tape in Pi- 
anocorder format. Superscope will 
release the selections in volumes, 
each containing 10 cassettes having 
a playing time of 45 minutes each. 

How does the Pianocorder sound? 
Some critics have said it "chatters 
relentlessly," and the tone is all the 
same. Others call it an astonishing 
improvement over the old, mechani- 
cal player piano. 

One modern composer, Gerald 
Busby, certainly approves of its 
sound. He has composed a piece es- 
pecially for Pianocorder. His compo- 
sition, "Touch/’ was played at New 
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PEQAt 

SOLFfcQiOS 



SOlE^OUS 

WIL 



KF; V-PR Vf H 

50 .4 HD 



POWER PlAV&ACtf HEOOflD LOGIC 
SUPPLY UMlCPDARD 



A Marantz Planoc order— or a piano that has been converted to the Planocorder system — 
■ s an interior Juxtaposition of piano mechanics and computer logic. 



York City’s Carnegie Recital HalL 
Sound is so objective that you 
must really hear a Pianocorder to 
decide for yourself just how close it 
simulates actual playing. There is 



still some room for improvement, 
but it may not be long before it will 
be impossi ble to distinguish a player 
piano from a live artist— until you 
open your eyes! m 



THE SPOOLISH PAST OF PLAYER PIANOS 



The Pianocorder is the most modem and 
so far the best- sounding example ot the 
player piano, but it has many ancestors, 

The first players were small and played 
□1 a dismayingly constant volume. ,Al first 
their programs were pinned on large cum- 
bersome barrels (as in a music box] that 
jerked each key into action. Later, stiff 
sheets of accordion-folded paper were 
punched with holes to be "read ' by a pneu- 
matic tracking device. Erril Welle, a prom- 
inent German pia nomaker. patented the 
now familiar roils of thin paper The final — 
until now — development was so refined 
and sought-after an instrument that, by 
1920, over 360,000 were made each year. 

The old player pianos depended on twin 
sets of bellows for power, These were oper- 
ated by foot treadles or electric motors to 
create a partial vacuum in a reservoir with 
regulating valves for the pressure. A precut 
roll was fastened over a foot-long "tracker" 
bar lhal had a row of small holes on one 
side Each hole's opening or closing con- 
trolled a npts or a note's dynamics. 

As the punched paper revolved on its 
rollers, holes were exposed. This would 
break the partial vacuum in a small bellows, 
called a pneumatic, so that it would col- 
lapse under normal air pressure A push 
rod was attached to each pneumatic and 
pushed up the back of a piano key and re* 
leased. The rest happened as if a human 
Finger had hit the key. 

Some few players had expression sys- 
tems to vary the degree ot loudnass 
smoolhly from pianissimo to fortissimo. 
However, most had a limited range. In the 
widened range— the expressiveness of the 
piano — technology has, with the Piano- 
carder, ‘ discovered a whole new chord." 



TYPICAL PLAYER PIANO 




' EXPflESSIOftt STRING 
i CONTROLS ^ 

/ KEY p- J 



PUSH HOD- 



VACUUM 
K t5£ H VO 3 R 



PUMP 

BELLOWS 



PEDAL 



ACTION! 1 



MAfN HOLLER 



DAUPE R-_- 



PliFiFOH ATEP- 
PAPER ROLL 



rtKb-U^ HOLLFR 



pneumatic 

TUBE 



KEY DESK 




Warning The Surgeon General Has Determined 
The! Cigarette Smoking Is Dangerous loYour Health. 



19 "ra'". L3 mg, Mine i>v.pc-r cigarette, FID Hspa’t MAY 7B, 



Tine man The cigarette. They speak for 
themselves. 

Ordinary cigarettes just don i have what j 
Camel filters has. 

its blend of Turkish and Domestic tobaccos 
gives him what he smokesifor. 

Pleasure. Satisfaction. ■■ , u J 4y ] J i 

A camel filters Man understands why the 
best rimes are often the simplesR^W v 

Do you? ■ ' .-MC, 






HE BANKED $120,000 IN 10 MONTHS: PART TIME! 
A friend heard how— and just made $75,000: Part-Time! 
Another friend— has just made $107.000: Part-Time! 




E. D. WHITE 



MullHud>i have applied the test ol— 

“THE SAFEST-HIGHEST RETURN" 
in investment history! 

ABSOLUTELY NO ONE HAS REFUTED 
THIS HISTORIC CLAIM! 

— an tt thousands are reaping its rewards! 

It has been evaluated' by the Corporation's Commis- 
sioner, the Better Business Bureaus, and the U S Poet 
□ft ice. I have also been interviewed by newspapers and 
T V, talk shows, AH agree: it is Wte complete trvthf 

USED BY ANYONE) ANYWHERE! 

IN ANY STATE! 



A NEW METHOD! 

WITHOUT HEADACHE. TIME OR CAPITAL 

"We e»m believe H" From just our small hem*, to 
aver hall a rtullton dWIare In rental homes ip one 
year— $75 .DOC nd 1 >! Wn II have over a million by next 
year 1 ) Your method n lanlBtfiC 1 The highest return 
we ever heard at. let alone received and .to /i.s* 1 
Please teal 1rw lo use our figures '' 

—Mr. & Hr* Con HertseH— Concord. CA 

"E D., using your program I made over (1-07,000 
Ihie year In rental hornet, with fuel a few hour* lime (I 
used your two management plana the* eliminate 
probiem*). I tied no prp^nnujj experience end wet 
shown hpw to get capital M's sure grant IP tlkninele 
in came tax. Please use my example If ll wi'l encour- 
age other* to try ' 

—Carl Hoeckner— Fremont, CA 

"Deer E. D.: Many thank! WO |uSt bought pur 4th 
house with ^er/ecf teve rage -no money down. 
Think* aver to much for the Chap-ler on 'creative 
financing." " 

Tom A Paula Green— Net*, CA 

"'Dear E C Thanks so much lar bettering Out 
Irvea with your Formula ' We can't 1#ll you how 
much mare we are able to gel trpm life now and that 
petty money problems no longer plague us Keep up 
the good work!'" 

Da*id a Debbie 0i&m». Dublin 



RICHES WHILE RELAXING 
USED BY ANYONE- ANY WHERE! 

These people (and many others) w>H make an- 
other (71,000 lo (107.00 next year without lifting a 
linger But may wHi probably make much- mors as 
they will use the rest Of the fu rrhula - Hle^illy, rttfres 
wftife rtfaung And may keep H. aa very tew pay 
much In lain 

You might be aware of what li beginning lo 
happen around Iha country in single- family 
homes The greefeaf eppreofefwn fn tr/stoty f 
Total twne equiHes are jumping to astronomical 
figures end larger and larger numbers are earthing 
lh*» ffi Sf fncretfr£We re torn*, wfTAAn • year, 

Thus. I found the unusurt tool, and then lor- 
itiu latfld the safe easy method to escape Prom being 
a wegp-sia w and real money-worrier My name i* E 
D Whitt- A* t low-paid s-chooi /college instructor I 
pul in long hour*, ohseing awry second income to 
keep one Slop ahead pi Iha tMlts. ll finally dawned on 
me that lime was marching try I wanted to- do mors 
m me lor my family and me 



RESULTS- WERE IMMEDIATE! BEGAN 
WHAT EVOLVED INTO 2 PROGRAMS 

41 1 kapE my |ob as they developed You can bel th«1 
I etarteb Without capital! I wouldn't have believed 
that I could be where i am now. You take Iha part Ot 
ihe teacher end grade the reiuMa 

4 T have recently depoaiied ever $120,000 in the 
bank it a direct renin or program a 1 The in- 
vestment Formula ! Just turned in my year-old 
Cadillac, and picked up a new one i have bean ebit 
lo elect independence fifteen yeare before mo si 
people retire I own a number or businesses and a 
along of income prooediee. I now leech BA I dialra 
or pursue olher exciting nun reels I gue» Hebert lo 
aummar-ize by what my daughter Bald to me, 'Daddy, 
hch it beautiful 1 



THE SECOND PROGRAM 

It was immediately cleat mat ihe program * 2 not 
only helped a tram- my riches bul was needed to 
retain Ihem end enjoy them io the fu Ileal New. 
correct principles ol financial predict war* lul iy 
activated 

I have addressed stele Bus ness Education con- 
ventions. end many olh*rs. sharing these same 
principle! Thousands of educators have now at- 
tended my institute's seminars Id gel new financial 
principle*, not taught In the school* The a chapter 
program I hey use is now available IE is Ihled fk 
nancial Freedom Form utas" 

THOUSANDS CAN T BE WRONG 

Those who wrole didn't |ust IbH me they Mired the 
materiel They staled inn |h«y have already mad* 
Urge sums ql money, direelly from Ihe program Our 
home return u much higher than out apanmenis 
Hornet room up immediately on Ihe cost of new 
houses, and are not i*#d to low and slow rents Two 
management plans ehmlnsle all time problems, 
{even out of state) 

l have drafted every step and here is wher* an 
educational background paid off, as it re refined to a 
logrCAt, short easy to (pilaw sequence Thousands of 
(toilers worth of brain -power and thousands of hours 
ot testing end r*hrnng are available IO those who are 
sincere and decisive 

The value of the 2 programs is priceless. If they 
indeed have Ihe gutrenieed resulle described 



Once experienced, you wQuH be willing to p*y * lot 
mpre than (he (1 Z I'm asking you to Invwt m your 
awn financial well-being Or at least ID feet without 
nek. 



THIS INCLUDES BOTH TEXTS* 
GUARANTEED 

I am so confident Ol the value lhai I can offer title 
under written guaraniM If not completely satisfied, 
simply return wiih n 30 days lor immediate unques- 
tioned refund Furlher lo comptelaty eliminate any 
risk, since you don't know my integrity yel r Jual 
poet-dale Ihe check for 30 deys 
I win fyrnnb reference* on request My OPA la 
David Hulme, 2975 Treat, Concord. CA. 

as you begin, you ax« not atone, i stand ready to 
altar Instruction and consultation. People are 
phoning and writing me Trom aH Over the country, ki 
4 short time. I expect to hear ol your success as wei 
On a seie-mpney- back guarantee you have nothing 
IP *psn and a great dart to gam 
Alt H requires f* balial: enough lo reed the material 
and absorb It i know that you win have the tame 
results #e am. or even better. 

i hope that you don't wall and struggle si tong as l 
did to Hod such a sure, safe, easy way lo financial 
freedom 

To order now, simply use me convenient coupon 

be tow. 

For even (aster service. CALL NOW toll FREE 
operator 18. Round The Clock (in 
Calif. Call SM-flM-7777.) Leave the credit card 
informs! ion (Sorry— no C,O.D. or American 

Express.) 



m© E D, WHITE CO, 

Box 235SS, Dept. PM -2 2255 Contra Costa, Pleasant Hill, CA 94523 

true E D. White Co. I 

Bos Z3554, Depl. PUJ . 

32SS contra Coe la ■ 

Plea eanl Hill, Ca S45S 3 I 

Please send me yayr J progrsmi | 

R I return them lor eny reason within 30 day*. 1 uhderslend my money will be refunded m Heee working day* 
Oh 1 hit basis, here is my iwelve dokire (If you wish to use any ma|or cradit card, ancapl Amahcan Express.' 
IiSI Ifie nams ot card, n umbei. exprtatidh dale Ahd billing Address.) 1 



Name 

jcrty: 

l C-redii Cite Nime 



SlTBAt 



if ip 



Cero no.. 



I Expiration cel* 

Our phone number la 4lS-67d-t)741 



Signature 



- 19 ve E D While 



Valuable FREE BONUS FOR PROMPTNESS 

The conaumer guide bonus book will be eent with each order tor as long as the Supply (sets it i$ eve liable on a lirst-come-fn sl-serve baaia You may sak Iha! your check 
is to b* reiur ned uncaahed it in* bonus- peck if noi evexiabte Order now, to receive a copy 

NOTE the bonus is yours to keep EVEN if YOU RETURN the order 
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Genuine Circa 1900 Antiques* 
When they’re gone, they’re gone forever! 



The Ring 
Octagon 
SchoolhouM; 
Clock 

simoo 



The Traditional 
Schoolhouw 

Clock 

51U5.QQ 



The Parlor 
Clock 



The Fancy 

Schoolhoiue 

Clock 

sns.oo 



The CUiftic 
Double Scroll 
Clock 
$115,00 



The Original 
SchoothouKc 
Clock 
$1 15,00 



AiJetorJLf art approx. 2F H. IF W, *'h r 0; except Parlor Clock, approx. 2(f H. W W, 4“ J), aJvf Traditional OchoothmiiT Clock, appro* }ST H. I T W, 4Vt H D 



Six of America’s 
Last Great Antique Buys! 



We urge you to take heed. These are truly the last 
of the Great Old Clocks, At our low price, you 
may never see these values again. Authentic circa 
1900 antique schoolroom clocks, the kind that 
once licked happily away in the from parlours, 
general stores and one- room schools of America's 
childhood. Lovingly restored and in 100% run* 
ning order. Each is unique — yours will be num- 
bered, registered to your family or whomever you 
designate and accompanied by a handsome Cer- 
tificate of Age and Ownership {suitable for fram- 
ing), Order now, to avoid disappointment. When 
these clocks are gone, they're gone forever. 

* Clocks, we believe, will appreciate many 
times in value in the years to come. 

* Certificate of age, authenticity and ownership. 

* Fully re ‘Conditioned 8-day keywind 
movement, brass pendulum, key. Counts each 
hour in deep, melodic tones, 

* Finely polished and carefully restored 
hardwood case, approx, 22' H, 13" W, 4W D. 
(Clocks wilt vary slightly in trim and wood tone.) 

* Sturdily cartoned and shipped UPS insured. 




IVms Kx pres* Sjslein, 19M Suva jo St,. Yurklown, N.Y. 1U5YH 

FOR FASTER SERVICE ON CREDIT CARD ORDERS 
tall 1914) 24&703L lo Sp.m. (E,S,T.) 

Vkll our Showroom , Jml 1 hour from N.V.C. 

mmm ^ MB — «i BP- BP ■ 

Ptaoj Kxpr«* Sy«1«n 

19*4 Navajo Sl„ Dept- PM-427, YorMt*a F N.Y, IQ?WC 
Cirnllrmrrt: PEeaie send me [he follOttingdockfriTlIttC qty.) 

The PhflorCtwk { Style W @ m 00 

The Traditional School house Clock @ 1105 00 
The king Octagon School house Clock (Style IS) @ 1120.00 

The Original Sehoolhouse Clock (Style lli@ St 15.00 

The CliisAt Double Scroll Clock (Style /3l@ 1115.00 

| The Fancy School house Clock (Style 12} @ 1131.00 

I Ofnlcr of Q Arabic or □ Ronuiv Numerals. (Add IK, 50 for each in sure J delivery.) 

! tf iIhh tlMh Clh pk*u »««i> * r >Jim! *f p*P** ilitlu ikt oamt ikt dark 

I H(«1» ri(lilif«l(i,»ai Ufltud i^drnt liirAipnnt. Wt »L|I narlM# * jifti (ird itjlMF 
On Wwlliplt drdm, b* tar* U 0{NKkf> WJM |tii <rhkh flock. 






I 



My cheek is enclosed far 1 



1 

I E peeler to charge my (check one) 
j O American Esyre** □ Masier thunpe 

J Acrt-No. 

I 
I 



IN, Y. Stale reside nis add 5% tax), 



□ VESA 



Ktp. Date 



Signature . 
Mr./Mv 



Acklress 



City. 



Slklc. 



Sati stacl ion Guaranteed 



.Zip 
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Yes' Rush me your FREE Catalog so thal 
| I can explore ErBnundTf World of Science. 

I 






I 
I 
I 
I 

I Clip and M*J| Coupon Today lot 

Etfmunm ScmjfHUNc Co., Dess. H-iH 

EtfUOff) Building, Bb- .nfkun, N J. 06007 



City 

Sufi 



DO-IT- 

YOURSELF 

FI ME GRANDFATHER 
CLOCK KITS 



$ 



STARTING UNDER 

220 

(includmg mov*rn»nt 
and dial ; 

* Factory direct 
prices 

* Heirloom quality 
+ Solid 3 /*“ hard- 
woods: black wal- 
nut. cherry, ma- 
hogany, QAM. 

* Easy id assemble, 
parts pre-cut 

* Solid braes West 
German chiming 
mowe-menls 

* Money back 
g u a ranEee 

* Prompt shipmenl 

MASTER CHARGE and 
BAN KAMEftlCAhb/VIg A 
ACCEPTED 

Write for FREE 
color catalog 

EMPEROR* 

CLOCK COMPANY 

WQhUTS LAflGE ST MANUFACTURER 
OF GHAHDFAThCA clocks 

DapL BZ6. [mpBfur Iftdu4;n»i P*rk 
FaiThDpe. Alabama 36532 



D 

SCIENTIFIC 

CATALOG 

Explore Astronomy. Biof&adhack. Computers, 
Health, Lasers, Magnets, Microscope Optica, 
Phatagrtflhy, YVealher. . . Over 4,000 
, ,' - * Fascinating Hems, 

More Than IfiO 
CoIlkTU Pages . 
The Exciting, 

r Edmund 

* Catalog' 
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HOW TO CHECK FRONT ENO 

/Conmusd ham mac U 91 

let him tell you they aren't neces- 
sary. 

Steering, suspension checks 

N Cheek bnl] joints. Inspect for 
cracks in the joint and for gieane 
leaking from the joint- If ball joints 
aren't the self-testing type which 
have nipples protruding that indi- 
cate the amount of wear, test the 
load-carrying ball joints for lanse- 
ness f using the pry bar and dial indi- 
cator method. Don't take chances 
with questionable bail joints. A bad 
one, when it breaks loose^can cause 
you to lose control of the car. 

U Shake front wheels from top to 
bottom and then from side to side. 
Excessive top-to-bottom play signi- 
fies loose wheel bearings. Too much 
side play indicates looseness in the 
steering linkage. 

■ To make sure there’s no damage 
to steering linkage, shake the idler 
arm vertically- A car with a loose 
idler arm won't hold wheel align- 
ment. Try tightening the part. If 
this doesn’t work, replace the idler 
arm. 

■ Shake the pitman arm, tie rod 
ends and center link rods. Shake the 
pitman arm vertically. Grasp the 
other parts firmly and exert a push- 
pull force. Loose parts tend to cause 
shimmy, poor steering and tire 

wear* 

■ With a ruler, check ground clear- 
ance at each wheel well with the car 
on level ground, Height should be to 
the specs in the service manual, 
which is equal all the way around 
unless the suspension has been mod- 
ified, Unevenness between heights 
of wheels on the same axle indicates 
that a spring is damaged. It is not 
possible to attain correct wheel 
alignment if the vehicle height isn’t 
correct. 

No guarantees 

Unfortunately, there is no guar- 
antee that wheel angles will stay 
within specified limits. Five minutes 
after leaving the front-end shop, 
yoUr car rati hit a pothole and lose 
alignment. Those are the breaks of 
the game. 

As far as I'm concerned, therefore, 
the sensible approach is to have 
wheel alignment checked once a 
year. Between alignment checks I 
check steering linkage and suspen- 
sion components for damage when T 
think there's a change in the way 
the car’s handling. 

Above all, I keep an eye on tires. 
At the first sign of abnormal wear, 
aip — back on the alignment rack she 
goes. PM 



SAFETY CHECK YOUR TIRES 

/Cantiftuod from page t tflj) 

bly or mechanical failure. Without a TPD, a 
mechanic would probably balance tiro- wheal 
assemblies. H this failed to corracl vibration, 
he would examine steering and suspension. 
Finally, he would substitute each radial tire, 
one at a time, with another tine that's known 
to be good in an attempt to discover the 
laulty qne. 

Wobble (or waddle) 

This condition is also called radial lateral 
fence variation. Wobble is usually caused by 
an out qf-rgund tire or tires. It's a side-to-side 
movement gl me front or rear of the car. It is 
especially noticeable at lower speeds— up to 
30 mph — and may reappear between SO and 
70 mph. 

II Iho problem lire is in (he rear, the rear of 
i he car shakes irom side-lo-side. From the 
drivers seal, it feels as if a force is pushing 
against the side of the vehicle. If a Irani tire 
wobbles, the hood looks as il it's moving from 
side to side, which makes the driver feel 
as if he were a pivot point in the car. 

Checking tires for out-of-roundness (run- 
out) is done with the TPD or a radial runout 
gauge. The distance is measured between 
the high and low points around the circumfer- 
ence of each tire-wheel assembly. If runout is 
excessive, the tire should be replaced. Ac- 
cording to General Motors, excessive runout 
is .030 inch for a full-size car, .040 inch for an 
intermediate^sue car and .050 inch for a 
small car. 

Tire manufacturers claim that a certain 
amount of wobble occurring between 7 and 
1 2 mph is inherent to radiate. You may be 
able to reduce this wobble by switching front 
and rear liras. 

Lateral pull 

This is called "lead." M means the car pulls 
to the lelt or right. 

Some lateral puli is normaF, because reads 
are generally crowned. However, you can 
hardly mistake a truly abnormal lateral pull. 

Lateral pull is usually caused by incorrect 
tire inflation, front-end misalignment or faulty 
front -end construction. II rear- tire construc- 
tion is faulty, a condition called dog-tracking 
occurs, which gives a feeling simitar to wob- 
ble. 

A fa uf ty radi al ti re causes lateral pu If if belts 
have been accidentally placed off center, or 
one tire is a trifle larger in diameter than the 
olher. Tn either case, side forces develop 
which divert the tire (and hence the vehicle) 
frgm a straight path. 

Follow these steps to correct lateral pul: 

1 , Inflate tires to recommended pressure 
Road lest, 

2, If lateral pull continues, switch the front 
tires side to side. Road test. 

3, If lateral pull is m the same direction as 
before, put tires back in their original posi- 
tions and have front-wheel alignment 
checked. 

4, If switching tires reverses the direction 
of lateral pull, substitute a lire known to be 
good for one on your car. ff lateral pull is cor- 
rected, discard the tire you took off If lateral 
pull is not corrected, reinstall the lire you look 
oft, and install yggr test tire on the olher 
side. 
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Grass Seed Is For The Birds! 
Zoysia Saves Time, Work And Money 

SPECIAL “EARLY BIRD" BONUS PLUGS OFFER! 

ORDER NOW AND GET UP TO 200 PLUGS FREE! 

If it isn’t Amazoy, 




Amazoy is flta T><rqr fl JfpgJil- 

ititd U.J, Pef*nf for out 

M*y*t Z-52 Zoyrta Gran. 



By J»ek T- JvhnxOn 
Agronom/st 

Every year I 
see people pour 
more and more 
money into their 
t awn a. They dig, 
fertilise and 
lime, They rake 
it all in. They 
scatter their 
seed and roll and 
water it 

Birds love it 1 Seeds which aren't ■washed 
away by rain give them a feast. Btit some 
peed arrows, and soon it's time to weed, water 
and mow, mow . . . until summer comes to 
burn the lawn into hay, or crabgraas and 
diseases infest it. 

That’s what happens to ordinary grass, 
but not to Amaioy Zoyaia. 

‘"MOWED IT 2 TIMES,” WRITES WOMAN 

For example, Mrs. M, R. Mftter writes 
me how her lawn , , is the envy of all 
who see it. When everybody's lawns around 
hero arc brown from drought ours just stays 
as preen as ever, I've never watered it, only 
when I put the plugs in. . . , Last summer 
we had it mowed (2) times. Another thing, 
we never have to pull any weeds- — it's just 
wonderful [" 

Wonderful? Yes, Amazoy Zoysia Grass IS 
wonderful! Plant it now and like Mrs. Mit- 
ter you'll cut motving by ,2/3 . . . never have 
another weed problem all Rummer long the 
rest of your life! 

And from Iowa came word that the state’s 
largest Men 'a Garden Club picked n Zoysia 
lawn as the ‘'top lawn — nearly perfect" in 
its area. Yet this lawn had been watered 
only once all summer up to August! 

Thesa represent but 2 of thousands of 
happy Zoysia owners. Their experiences 
show that you, too, cart grow a lawn from 
part shade to full sun, and it will stay green 
and beautiful thru blistering heat 1 water 
bans — even drought! 



CUTS YOUR WORK, 

SAVES YOU MONEY 

Your deep-rooted, established 
Amazoy lawn saves you time and 
money in many ways. It never needs 
replacement , , . ends re-seeding 
forever. Fertilising and watering 
(water costn money, too) are rarely 
if ever needed. It ends the need for 
crabgrass killers permanently,, It 
cute pushing a noisy mower in the 
blistering sun by % , 

WEAR RESISTANT 

When America's largest Univer- 
sity tested 13 leading grasses for 
wear resistance, such a* foot scuff- 
ling, the Zoysia (matrellfi and ja- 
poniea Meyer Z-52) led all others. 

Your Amazoy lawn takes such 
wear as cookouts, lawn parties, lawn 
furniture, etc. Grows so thick you 
could play football on it and not 
get your feet muddy. Even if chil- 
dren ploy on it, they won't hurt it 
— or themselves. 

CHOKES OUT CRAIGRASS 

Thick, rich, luxurious Amazoy 
grows into a carpet of grass that 
chokes out erabgrass and weeds all 
summer long! It will NOT winter 
kill. Goes off its green color after 
killing frost, regains fresh new 
beauty every Spring— a true peren- 
nial! 

NO NEED TO RIP OUT 
PRESENT GRASS 

Now's the time to order your 
Amazoy Zoysia plugs — to get started 
on a lawn that will choke out crab- 
grass and weeds all summer long 
and year after year. 

Plug it into an entire lawn or lim- 
itE'd "problem areas". Plug it into 
poor soil, "builder’s soil”, clay or 
sandy soils — even salty, beach areas, 
and i guarantee it to grow! 

PERFECT FOR SLOPES 

If slopes are a problem., plug in 
Amazoy and let it stop erosion. Or 
plug it into hard-to-cover spots, play- 
worn areas, etc. 



you're not getting the plugs 
that made Zoysia famous 



EVERY PLUG GUARANTEED TO GROW 
In Your Area * In Your Soil 



* AMAZOY WONT WINTER KILL 
—Hah survived i^mptuturrs 30* 
belli w aero; 

• AMAZOY WONT MEAT KILL— 
when nth it irraKNen hum out, Am&- 
kuj remain* green and lovely!! 

Every rliKf must arniw within 45 days ur 
We rep luce it SillW we're hardly in 

ItusiLnrKH for the Fun of It, you know 
he have In be sure of our preiJurl- 



PLUG AMAZOY INTO OLD 
LAWN, NEW GROUND OR 
NURSERY AREA 

Just set Amazoy plugs into holes in 
ground liken cork in a bottle. Flant 1 
foot apart, checkerboard style. 

When planted in existing lawn 
areas plugs will spread to drive out 
old, unwanted growth, including 
weeds, Easy planting instructions 
with order. 

Ya ur Own Supply of Plug Transplants 

Your established Amazoy lawn pro- 
vides you with Amazoy Zoysia plugs 
for other areas as you may desire. 

NO SOD, NO SEED 

There's no sefti thul produces winter, 
hardy Meyer Z-52 Zoysia. Grass and nod 
or ordinary grass carrion with it the name 
problems ns seed —like Wctidn, diseases, 
frequent mowing, burning (Hit, etc. That's 
why Amazoy rameti in pre-CUl pluga . , , 
youf assurance of lawn success. 

FREE! S 200 PLUGS 



WORK LESS • WORRY LESS • SPEND LESS 



To Plant, Easti • P&I-frct Par Problem .Irrnjf 

To Cure For • C ltak*>n Out ( rabtirtiXii 

Your Established Amazoy Lawn ■ . . 

Sin it# Gref a Through fortnight a 
Wtm*t Winter Kill 
Laughs Af M'nfrr Bans 



Just for Ordering Nowl 

More (ban a HALF- BILLION of our 
Zoysia plugs have been sold. Our 
Early Bird Bonus Plug Offer means 
dear savings to you. Order now— don't 
take another chanoe with lawn dis- 
appointment. 

r To: loyiifl Finn Nururl*!, D»pt. 3D1 ^ 

tour 24 Ih y«lf] General DIHm ind Stare UJ ’ I 

5414 H*IHif*ldwn Rd., B.IUmOr*, Mirylintf 21J1S | 

PI ten* ifnd mil fh* quOiYliff ol fuarnnltij Ampj»y oi chetE-td botowi .4 



fir taint a Ulii/ht, fliiieasfs, 
Atid Most tnxectx 



No Need to Rip Out Present Grass • Plug in Amazoy! 



_ _ _ _ PATENTED STIP-OM 

per PLUGEFH, AVAILABLE 

rnrr eiclusiveli 1 from 

> AMAZOY. FREE WITH 

ORDERS OF 900 PLUGS Oft MOM. 

A irnw th-]irodueina 2-way uluif- 
Eir thflt aiiviy bend 1 siff, tirair. 

wart, CmH nwior eomnrtlhi' *h>wlh 
>[ samn- time [t iLitfs huiea for 

uJuli. Inv^JTiihJ,. for Srsneplftni- 
(njr. I4u if yet tidbit R woman 
iin uv it. 



lust set Amazoy plugs into 
holca in ground like a cork 
in a bottle. {Plant I foot 
apart, checker hoard style.) 
Kasy planting instructions 
with each order. 

Order now for your flonu* Plug* 
free,, end raJifil delivery or cor- 
rc-rf planting lime in your area-. 

AH nrrfrri ii'ni .iiiififiiRg/Ajindiiiig rhtir&r 
collect, tw nttHl rronoiNtrai liimui. 



FULL SUE 
PLUCCEft 

*4« 


□ ioa plugs 

Plus flonui of 
rD F’SEt 

TOTAL SC 35 

110 PLUGS *> 


■1 iaa plugs 
t p lugger 

eiui Ennui Of 
20 FREE 

TOTAL 1QTJ 

1 2 C PLUGS 3 


C J00 PLUGS 
Plus Bonus Of 
20 FftEE 

total sii 20 

220 PLUGS 1 1 


□ 200 PLtlCS 
L PLUCOFP 
Plus Bunui of 
2S FREE 

! TOTAL S17T5 

225 FLUES 1 J 


rj aao plugs 

1 PLU-tGER 
Plus Senus tl 
50 FREE 

TO TIL SITTS 

J5Q PLUGS 1 * 


fTOtl 

i PLUtGES 

P lu i lianilS Ilf 
TDD FREE 

total jo-jm 

7 Q0 PLUGS 


Mn 00 PLUGS £ 
PLUGCEI, Clift 
Bonus Of 7 CD TREE 

TOTAL S'lflDS 

1300 PLUGS 
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SECOND INCOME? 

EASY WITH A 
STRUCK- KIT 
CRAWLER 
TRACTOR! 



Full track Magnatrac outpuHs, o-utpush-es. oulworks wheeled 
garden tractors especially In slippery conditions Kit type dactw 
(can be easily assembled on a weekend) saves you money ibuy 
lactory direct) 16 ho , 4 speeds forward and 1 reverse Over 30 
heavy-duty attachments inci moldboard plow, dozer blade, 
snowblower, mower, tttiei hydraulic or electric Irorrt-end loadei 
backb&e. Similar attachments available for our tower cost 
higniy populas Mini -Dozer Both Tractors offer you great odd |ob 
and resale opportunities. Send now. to- 



STRUCK KIT, Dfpl. PMJ Cfldarliitrg. wit 43012 
□ C si'll I pk shotting Struck Trsctc-r Kit canstriKtian ft 
" Mini-D 



UMi (tpKify 
CiitolJifi* — r. 



□ Plans. f*r fabricating Struct! Tractor (lpvctly Mini 
DffltflT nr Maiflilrrei from l««1 mator^lj -IJflO, 
-"“M -trOOa (Pfcfunflfe on wy pwdhAtei 



___ _ _ _ 1MHUUAS iJ&'AISL i 



»**""*! 

24 Inch Band SAW CUTS TO CENTER OF 48 inches | 






Hotter guldni 
Upp*r A Lnmr 



iq- Dine Sandur 



Timiim An** 



3 A 4 inch 
Bell Sender. 



1 Inch Strip Sunder 
C(Mnpl*l*ty tftdQMd 



DO ER TOOLS — RUGGED ALL STEEL — 

SAIL BEARING — EXTRA VERSATILITY 

24 inch Band S&w gives ihe handyman the 
ersilrfity q( an indmlriaf IqqI »t a price bp can aflord, the 
uality (hat is demanded by indusiry The Band Saw, one at 
iq best cutimq principal Tor wood, motaS or plastic, has 
wan llmiled in us# because ol the depth of Ihroat. The 
l-.24's Big thioai and new drive feature gives longer blade 
Fe, cytjj metal. wood or plastic 

lu-er tools are Fabricated; gl Heavy Gauge Stee-i, 30 years 
xpwienco developed new engineering features wdh 
accuracy. end bait beari ngs lor added qualify. Extra features- 
created by Tnonutaclurmg. Know how makes Du-er tools 
vatabie at exceptionally low prices, yol no quality is 
saeriticed 

You »n wdaf dtreet from Faclory where there is no Dealer 
epresohled . . . Free Information. 

D li-ER TOOLS! 5446 Edina Industrial Blvd 



A FULL LINE OF HUGGED 
ALL STEEL TOOLS; 



24 inch @and Saw 


19995 


t2 inch Band Saw 


149.95 


10 * 36" Rugged Lathe 




Ball Gearing 


89 95 


3 inch Belt Sander 




Ball Beanng 


24.95 


4 inch Bell Sander 




Ball Bearing , . 


39.95 


0 inch Tilting Arbor 




Saw 


99.95 


10 Inch Disc Sander 




T able Model , . . , r , , , . , 


89-95 


i inch Strip Sander . , . , , 


89-95 


Deluxe Stand for ail 




Tools 


39-95 


Utility Stand 


24.95 



Minneapolis, Mlnr^ 55435. 
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9 Annual special section : 

PM's Car Care Guide . 

■ Commercial divers - 
big risks for big bucks. 

u PM's computer chess champ. 

9 tndy mechanics-backstage 
heroes at the SOO. 

9 The ABCs of GM r $ new 
X-body automobiles* 
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Popular Mechanics 

P-Q. Sox I 006 &. Das Moines, Iowa 503 50 

\ / 1— | PleasffRtof W4PM 

Tf | my subicriqlicr 

■ » to POPULAR MECHANICS for : 

□ 1 year %B97 

□ 2 years 315.97 

Payment of 3 .it enclosed, 

HU! Me 

inltlel here 



Nam# 


tptoaia print) 


Addrau 





C « y State Zip 

Your First copy will be on ift way to you 
In tlx to twalva weeks. Watch for m 



(iijffle urden Hibirct tn jrublhher't eccaptsiKe. 

lAbere prkei Apply In IF 5 ft R«iintltni D<ily AH 
OLhfr UUdLriff Add $6,00 pri yr^rF, 



CHANGING ADDRESS? 

If you're pFanninr la move, plaete let 04 
kna^ at toast *iEht wcqKs b*form ehetiginj 
your add rati Aiiic.Fi currant iddfais labtl 
and fill m your name and your new add rets, 
This will serve to insure prompt eirvuCt on 
your subscription. 



Sand tM libl milk fW mru 
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THE ORIGINAL 
ROTARY DISC 
AIRLESS PAINT GUN 



Now with Electronic Controls for Speed, Safety and 
Versatility! Ideal for home, farm and factory use. 




PAINT A FINE LINE ONLY INCH WIDE 
with a minimum of misting . . . 



OR A FULL V/2 FOOT SWATH 
with practically no overspray! 





The first paint gun to give you REVOLVING 
DISC ACTION and ELECTRONIC CONTROLS 



for amazing versatility! Does the work of a 
$300 industrial comoressor model! 



Solid Slate Electronic Control j give you 
Versatility- Speed- Precision 



Send today lor the Revolutionary Electro' Airless Paint 
Guo -and you'll never want to go back to the old- 
fashioned method of painting That's because it is last, 
sate, and more efficient than other paint guns you can 
buy. Only lha Electro' Airless Hotary Disc Action Paint 
Gun gives you precision solid slate electronic controlled 
palming, airless spray action, end ihe capacity of an 
industrial paint gun that could cost as much as S3Q0. 

Gives you professional palming capacity for your 
Home, Farm or Factory! 

Save money, lime and pamt-get professional quality 
painting whenever and wherever you use the Electro ’ 
Airless Paint Gun- With this gun you can cover 100 sq. ft. 
rn lust 10 minutes’ The unique revolving Disc Action spins 

pain! oul so fa si you complete dm biggosl jobs in little 

time No bulky compressors, flimsy vibrators, strainers, 
needles, valves or nozzles . , , n won't clog in action, 

ITS lightweight and portable ... only 10' high and made of 
sturdy-durable aluminum -compact and portable enough 
lo taka anywhere there's a really rough paint job. 

Low Pressure Design for Safety! 

Tho Electro Airless Paint Gun uses only safe centrifugal 
action to spm paint out at speeds up to £0,000 Ft pm. Uses 
no nozzles- valv as— or high pressure build-up to squeeze 
paint Out- As a result you get safe, easy pa i filing, and It 
eliminates the danger of accidental paint injection possible 
with high-pressure sprayers. 



The Electro* Airress Paint Gun puls solid slate electronic 
controls at your fingertips. All you do Is pre-select the 
enact amount cl paint you want lo deliver and the width ol 
the spray pattern you want-from Ui inch to 116 feet, Then 
pull the trigger and paint 1 Rotary action feeds the paint 
up and out the gate opening tpr maximum control of 
every painting action. 

Cover an entire room in just mlnules-or perlorm 
precis Ion paint jobs like Srames, woodwork or furniture. 

All with a minimum of misting, fogging or overspray. 

The Electronic Controls also compensate for varying 
thicknesses so you can use your Paint Gun for every thing 
I fom primers to heavy points -for Indoor and garden 
disinfectants, lor waxing floors and woodwork, and 
dozens of other chores. Handles li lex— oil* water soluble 
paints- enamel, aemi-gloss, fist:- light q|||, Not for Ul# 
with lacquer or highly volatile liquid*. 



Try it at Our Bisk for 14 days -FREE! 

Send for your Electro' Airless Rotary Disc Paint Gun 
Today -try it for fourteen days -and it you're not 
Completely satisfied that it gives you the fastest, easiest, 
best painting results you've over had from a paint gun, 
then return the Painl Gun and owe nothing. 




Covers 300% more area than a S ' brush or roller! 

Brushes and rollers can't compare wiih (he 
Etectrb' Airless Paint Gun Whether it's a big 
job- or tight precision painting -Electro' 
saves you time and effort. 



Ordinary Paint Gun gives 
you ; : m oval pattern Inal's 
hunt to control. Misting, 
splattering and leathering 
require drop cloths and 
masking! 



Electro Alrltat Paint Gun 

gwes m precise straight 
line fan -Shapiro pen tern for 
o minimum ol misting and 
Feathering. Lets you pamt 
like a pipin-ssmriai. 



Yours to use FREE for 2 full weeks! 



Mall the order form card todayl 






Cover Ail Exterior Walls 



Wax Floors 



Disinfect (1 Odums 



Paint Shutters 



Paint Radiators and 



Do a be Her painting job in 
less time. ..with less effort 
...and eliminate the mess 
of conventional painting! 



Paint LdyvRred Doors 



Pgini Fences 



Paint Woodwork 



1 J 




m 
1 j 
ii 


m 
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No brush-no roller- 

no other spray gun gives you the 

painting performance of the 

ELECTRO* ROTARY DISC • NO NOZZLE • 
LOW PRESSURE * AIRLESS • PAINT GUN 





Compare these unique feaiures and you'll agree -no paint gun can equal the fast 
accurate low pressure safe painting you gel with the Electro-' Aprtess Paint Gun! 
Try (he EEeclfo Paint Gun on your biggest— or smallest— painting chares -and qet 
professional results every lime? 






1. New full I rigger control! 

Easy fingertip J, on/ofr' 
action trigger locks in 
any position— including 
closed. Trigger starts 
moto', activates gate 
opening. Just set the 
controls, pul! the trigger 
and start painting! 

2. Preset Width Confmt 

lets you seted spray 
width from Vt inch to 
lYii feet. You can even 
vary width while painting. 



3. Self-Centering 
Adjustable Gate 

gives you Spraying 
widths from Vt inch to 
^V 2 feet-from a tine tine 
lo a wide swath. 



4. Solid State Precision 

Electronic 2 Speed 
Con li ol Jets you painl as 
lithe or as much as you 
want. Also compensates 
for paint viscosity, 



5. Hugged, Powerful Motor 

gives you years of 
dependable use and the 
spraying capacity to 
match an industrial 
pamt gun! 



6. Snap Open Latches 

make cleaning and 
disassembly quick and 
easy . . „ latches snap 
back to lock your spray 
gun securely. 



7. Twftt-On Container 

holds a full quart ol 
paint or other liquid. 







Works with 
almost any liquid! 

The Electro' Airless Paint Gun does 
much more than jusi paint 1 It sprays 
wanes . . . disinfectants . , r polishes . , , 
even insec! icides . . , almost any liquid. 
Its the most versatile Spray gun you 
can buy. Of course. Electro' Airless 
always -does a great job with paint 1 




0. Rugged, Light weigh I 
Aluminum Die- cast 
Housing 

makes this the perfect 
"go-anywhere" Paint 
Gun . Only t{F high. 




9. The Best Airless Painl 
Gun you can Buy- 

No -no; z I e r adjustable 
gate and rotary disc 
action paiming means 
the paint gun operates 
with almost no pressure 
-lor safe, effortless 
painting every time. 



© Electro Engineering Products Co., I he., Chicago, JL 606*7 
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HOW TO BREAK IN A NEW BIKE 

(Conr.'iXiecr from pngs 73) 

the engine is acreammg its guts out, 
By grabbing a handful of throttle 
you’re permitting combustion pres- 
sures to fore.-*; the pistons against 
the cylinder walls so they can rub off 
any high spots before they glaze 
over. Moreover, the rings are forced 
out against the cylinder walla, 
which holps to shave off any high 
spots on the cylinder walls. 

As the rings are thrust against 
the cylinder walls, they tend to seat 
in faster before the walls can be- 
come glazed. If the rings don't seal 
in early, they may not do so until a 
lot of mileage is clocked. 

Closing the throttle creates a vac- 
uum in the cylinder that sucks oil up 
the cylinder walla. This little breath- 
ing sped lessens the chances of a pis- 
ton seizure which results when a 




Crui&lng speed on ft new bike should be 
varied often; don't sit fli same fpm or mph 
loo tong with a young and lender hike. 



piston expands so much that it 
“‘locks up” in the cylinder. In the 
early stages of seizure, the engine 
will slow down or act sluggishly. A 
severe seizure will kick up the rear 
wheel. If you suspect a swelling pis- 
ton, shutoff the throttle and whip in 
the clutch. A tight piston will also 
stop an engine suddenly when the 
ignition is turned off. 

By sensitizing yourself to the way 
the engine sounds and feels, you can 
recognize impending piston seizure 
before it brings your bike to a 
screeching halt. If your new bike 
doesn't have a tachometer, listen 
carefully to that engine to prevent 
its being overrevved or lugged! 
down. Where no tach is provided* the 
owner's manual will recommend 
certain throttle openings or speed 
during different stages of break-in. 
But you can’t always go by these 
methods. For instance, a certain 
throttle opening may be adequate 
when the bike is running in high 
gear on the level. But trying to 



maintain that same throttle posi- 
tion and gear on a steep Hill will 
overstress the engine. If that engine 
stumbles along, sounds dull, and 
acts kb though it has no power, gear 
down a notch or two. Let the engine 
turn easily. 

Engine upecd is more critical than 
ground speed. It's easier on an en- 
gine to whistle down a hill at 65 with 
the engine turning easily than to lug 
up that hill doing 35 in top gear. 

Operating in an ideal engine- 
speed range is only part of break-in. 
The engine must also be given pro- 
gressively more work to do as the 
mileage rolls, by. For example, dur- 
ing the first 500 miles the owner's 
manual may recommend not exceed- 
ing a cruising rpm of 4000. Then for 
the next 500 miles, engine cruising 
speed may be upped to 6000 rpm. 
Finally, at the end of 1000 miles, the 
engine may he revved up to its red- 
line figure of 0500 rpm. Remember, 
though, that occasional spurts of 
speed above normal cruising rpm 
will help seat in the piston and cylin- 
der assembly. Holding to one rela- 
tively low rpm or mph setting during 
the entire period you're breaking in 
the bike will do an engi ne more harm 
than good. 

Although the manufacturer of 
your motorcycle may give a break- in 
distance extending up to 1000 or 
1500 miles, your bike may still not 
loosen up fully Until you’ve driven 
farther. Some large-displacement 
motorcycles, in fact, do not give 
their best performance until some 
4000 or 5000 miles have passed. So 
don't expect your machine to sud- 
denly jump out from under you 
when you complete the 1000 miles of 
break-in. 

There are other aspects of break- 
in besides twisting the throttle. 
Lubrication is important. A clean, 
full supply of oil will dissipate heat 
generated by all those close-fitting 
moving parts, So, before you ride 
that set of wheels out of the show- 
room. make sure all oil levels are 
where they should be. 

On a four-strokcr make that first 
oil change early. As parts wear in, 
they shed minute particles of metal, 
and you don't want them grinding 
around in a new engine. And some 
dirt may have found its way into the 
engine during assembly. 

Drain the oil while it's still hot, 
when all those bits of dirt and metal 
are in suspension, so that most of 
them will drain with the oil. 

Although some owners’ manuals 
are vague unjust when to make that 
first oil change, don’t wait any lon- 
ger than 200 or 300 miles. If you’re 
really fussy you may want to make 
fP teasG turn so fiiifju 2 iQ} 



Every time it chimes you'll 
remember that you built it. 
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Electrify 




Your 




Bike! 



hide away with your own silent excit- 
ing vhvtric drive system New patented 
non polluting Pedal power installs in 
minutes on the front wheel of any 
Bike or Trike. Allows easy pedaling 
when desired, Over 20,000 sold 
Powered by latest 12- volt battery. 
Recharges at home Ride 100 miles for 
n dime. Re independent! Improve 
your health! Enjoy' (he outdcxir&l Sim- 
ple single lever control allows you to 
go where you want to, when you want 
to. Rebate plan and Senior Citizen 
time payment plan available! MONEY 
BACK GUARANTEE. Save f ilm call 
toll free: B00 257 ^95V or send 
today for f 1 5.00 coupon and free illus- 
trated booklet. Added bonus: 
Receive free information on ctxrtpJcte 
line of Electric Cars, Electric Bikes and 

Tri L; fit 

General Engines Co, 
Save 5237 Mantua Blvd. 

$15.00 Sewell, NJ, 08080 
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Sharpen your 
chain saw like a 
Jr pro f 



* 

This 

revolutionary 
chain saw sharpener 
grinds a razor sharp 
edge on any size chain 
saw using a specially made 
grinding wheel. All you supply 
is a V*" electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains ihe 
proper guide height, 

The Pro Sharpener produces 
a ground edge— much sharper 
lhan a filed edge Gomes com- 
plete with three grinding 
wheels (enough for up to 30 
sharpenmgs) plus a hand file 
adapter 

Paicnts pending 
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HOW TO BREAK IN A NEW BIKE 

(Conti nueo from page 209) 

another one after another 200 or 300 
miles. If your bike has an oil filter, 
it's a good idea to replace it (if possi- 
ble) or at least to clean it during the 
first oil change, Don’t overlook 
cleaning other filters or the magnet- 
ic sump plug, if there is one. 

If your bike has a separate oil 
supply for the gearbox, change it at 
the first 500 miles. After all, those 
new gears are wearing off their 
rough edges, too. It wouldn't hurt to 
change fork oil around that mileage 
either. 

Don't use any oil additives until 
the engine has been thoroughly bro- 
ken in. They'll keep load-bearing 
surfaces, such as the pistons and 
rings, from seating in. 

Occasionally get out the toolkit 
and go over the various fastenings 
on the bike to make sure they're all 
tight. Check the aluminum cylinder- 
head studs or nuts with a torque 
wrench following specs in the own- 
er's manual. An unevenly tightened 
cylinder head will warp. Torque the 
head when the engine is cool. 

Various components like the rear 
chain, clutch, and valves (four- 
atroker) will probably need adjust- 
ment throughout the break-in peri- 
od, And if it’s your first new bike, 
study the owner's manual until you 
know it by heart, 

Even the brakes require some 
breaking in. Like the high spots on 
the pistons and cylinder walls, brake 
pads un dine broken, or the linings of 
drum brakes, can glaze over if 
worked hard right from the start. 
So, use moderate braking pressures 
for the first few miles until, they bed 
down. 

Drum brakes in particular will 
benefit from a gentle touch. Because 
of their curved surface area, the li n- 
ings won’t make full contact with 
their drums when new. Hard brak- 
ing pressures giane and harden the 
linings' high spots. Harder braking 
pressures will he necessary to stop 
the bike, which will worsen the glaz- 
ing, If this condition becomes too 
severe, replace the linings. 

Besides using moderate pressures 
at first, avoid "riding 1 ' the brakes 
and overheating them, as when de- 
scending a steep hill. Brake with the 
engine by dropping down a gear or 
two. Just keep the engine revs with- 
in reason. 

Break-in is really a matter of com- 
mon sense. Don’t be tempted to 
wring out that new bike to see w hat 
it can do or to keep up with a buddy 
who has already broken in his 
mount. A little consideration now 
will make for a better-performing 
and longer-lasting bike, *•€ 
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Most shocks give you one kind of ride 
Gabriel Striders give you a choice of three 



The typical shock absorber is a com- 
promise- It has to be, because it’s 
valved to suit the average driver going 
over average roads, 

That means most shocks aren't 
firm enough lor drivers who prefer 
crisp handling, or comfortable enough 
for those who spend long hours at high- 
way speeds. 

It means most shocks will not pro- 
vide enough control for comfort on 
rough country roads or carrying heavy 
loads. 



Most shocks compromise- 
Gabriel Striders adjust 

Gabriel Siriders arc different. They 
can be adjusted for the firmness that 
you want. You can actually change the 
shocks' internal valving before you put 
them on your car. 

When you install a set of Striders, 
all you need to do is twist the barrel 
of each shock to set it for a “Regular!' 




,4 simple twhl of the Striders barrel tiiijuifi it for 
the ride you vxmt. 



“Firm” or "Extra Firm 11 ride. 

Regular gives you quick, sure han- 
dling and the softest highway ride. 

Firm provides a suffer ride for 
even more responsive handling and for 
comfort on rough roads, 

Extra Firm gives maximum con- 
trol, for heavy loads, for rugged roatb 
and for extra quick maneuvering. 

A bigger cylinder, 
extra coil springs, 
more valve stages 

The Striders' adjustability is only one 
of the things that make it a premium 



quality shock absorber. 

Striders use a heavy-duty IMa 1 ' 
bore which reduces the heat build-up 
that's responsible for shock absorber 
fade. 

Striders use more coii springs than 
you'll find on many other premium 
shocks — for more consistent operation 
even alter thousands of miles of use. 

Striders incorporate a 
nine-stage valving system 
—three more than are used 
in ordinary shocks— for 
even more protection 
against excessive pressure, 
heat and fade, 

Most important, Strid- 
ers are adjustable — they 
don't just fit your ear, they 
fit the way you drive it. 

Gabriel' 

SHOCK ABSORBERS 




DO-IT-YOURSELF 

FINE FURNITURE KITS 




* Heirloom quality 

* Solid hardwoods 

* Easy to assemble 
■ Many models 

* Money back 
guarantee 

* Factory direct prices 

* Prompt shipment 



hnl J 1 .D 0 Ih color eitilof 
Rtrund on l|nl purchaH. 



EMPEROR 

CLOCK COMPANY 



WORLD'S LARGEST MANUFACTURER 

OF an anpf athe r clocks 



DbdT. F-91Z Emptror UKfLi*1rlBH Park 
Fslftwp*, Alibi m* 30532 



2iarf MOST IMPORTANT TOOL TOR 
EVERY WOODWORKING SHOP , , . 



VERSATILE 

W&H 

MOLDER- 

PLANER 

Second only 
to a saw , « * 
molds, planes, 
rabbets. 




FROM $315 

• Muter Charge SEND FOR FflEE 

• B^k Amtricerd BROCHURE PM-37S 
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Create a 

Family Treasure as 
Thousands Have 
Since 1916 

H iindcmflrd by our own 
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CIVIL DEFENSE 

(Canhnuod Horn it tj 

ter all three children had moved 
away from home, the probability of 
attack declined and Mrs. Sahagian's 
ceramics business grew. Rut Sahag- 
ian says he doesn't regret building 
the fortification in the first place. It 
could be made ready in less than 15 
minutes in the event of attack, "I 
felt the shelter was a minimum in- 
vestment for a fighting chance,” he 
said, "Who can tell me it was the in- 
correct thing to do?" 

Warning system outmoded 

As underground shelters have 
been remodeled in many homes, oth- 
er parts of the country’s civil de- 
fense structure have simply become 
outmoded. The system to warn the 
population of an imminent attack, 
for instance, is something like an old 
New Year's noisemaker: It may 
sound off, but most people won t at- 
tach much meaning to it. 

At last count, half of the nation’s 
population lived outside the range of 
local sirens. Further, most of the na- 
tion’s population lives or works in 
closed or airconditioned buildings 
and might never hear sirens. 

Misgivings about the syste m come 
easy to Robert J* Weitzel and Bill 
Sweeny of the Mack Volunteer Fire 
Department just outside Cincinnati. 
In 1977, a tornado whirled through 
their community and, Weitzel says, 
because someone either hesitated or 
dialed a wrong number, sirens didn T t 
sound until after the tornado hit. 

The real classic among foulups oc- 
curred in 1071 when the duty officer 
at Cheyenne Mountain (Colo,) Fed- 
eral Emergency Communications 
Center mistakenly signaled a nu- 
clear attack alert including a coded 
announcement that the President 
had declared an emergency, which 
meant all local radio stations should 
cease broadcasting. Months later, a 
federal survey found that fully 90 
percent of the nation 7 ? radio Sta- 
tions had ignored the report. 

Today, Tirana questions the use- 
fulness of si rens in a nuclear attack, 
"If New York is targeted, the con- 
crete melts. So whether you have 30 
minutes to go downstairs doesn’t 
make any difference/' he says. 

Industrial plants unprotected 

Warning systems aren’t the only 

weak link in our civil defense sys- 
tem. Another: Private industry — a 
vital component in the nation's abil- 
ity to recover after an attack— is vir- 
tually unprotected* For the most 
part, U.S. industries have staked 
the future on deterrence* confident 
that an attack won’t occur. 



Practically unique among U.S. in- 
dustry is the Boeing Aerospace 
Corp., which studied the option of 
relocating parts of its vast Seattle 
complex, much as the Russians did 
with their aviation industry in 
World War II. 

Boeing officials have refined a 
process of reinforcement, packing 
their machinery with aluminum 
shavings and pushing mounds of soil 
against the sides of their factories. 

At a Defense Nuclear Agency teat 
last June at Miser's Bluff in western 
Arizona, Boeing built two factories 
and equipped each with lathes, mills 
and desks. In one of the factories, 
the machinery was packed in shav- 
ings and piles of sand nine feet high 
were heaped against the walls. 

After a simulated blast one- 
twelfth the intensity of the atom 
bomb dropped on Hiroshima the un- 
protected factory was strewn across 
the Arizona desert, while the pro- 
tected plant was buried under a 
mass of sand that took a day to un- 
cover, Once cleared* however, the 
machinery was operable. 

Most industries have not followed 
Boeing's example in planning for a 
nuclear doomsday* l 'We put up spe- 
cial doors one year, then took them 
down the next," said one Exxon offi- 
cial. "If there*? an attack, we're all 
gone." 

Other parts of the civil defense 
structure have been patched up re- 
cently as planners have faced at 
least some of the problems squarely. 
One such problem, for instance, was 
the President'^ escape strategy in 
the event of all-out war. Within 
weeks of taking office. President 
Carter's staff sounded a mock emer- 
gency and began a drill to get the 
President from the White House to 
Andrews Air Force Base. It fizzled. 
The helicopter ride usually takes 10 
minutes. But it was 45 minutes be- 
fore the Airborne Emergency Com- 
mand Post was ready to take off— 15 
minutes after a missile launched in 
Russia would have impacted on 
Washington, 

"They've cleaned up their act 
since,” a civil defense official says. 

Organizing emergency forces 

Federal planners have also moved 
recently toward untangling the bu- 
reaucratic web in which civil de- 
fense funds have sometimes gone 
astray. In one bizarre case reported 
to Congress, for instance, civil de- 
fense funds were used to pay for 
traffic control at the Calaveras. 
County Fair and International Frog 
Jumping Jubilee at Angels Camp, 
Calif. Strange as that may sound, 
the principle isn’t bad: Earth- 

ffltease turn to page 2U) 
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theory is that the very existence of a 
plan will discourage the Russians 
from launching an attack. At worst* 
relocation wilt limit casualties. 

Biggest rush hour In history 

On the other hand, critics call the 
plan a waste. Former U.S. disarma- 
ment negotiator Paul Warlike, for 
one, has suggested that massive 
evacuation would be “the biggest 
rush hour in history* and probably 
the last,” 

On the local level* many civil de- 
fense volunteers still favor the idea 
of taking cover, rather than running 
for the hills. “We would like to see 
blast shelters/’ said J. Herbert 
Simpson* executive director of the 
National Civil Defense Agency, an 
association of local civil defense 
workers. But Tirana argues that the 
cost would be prohibitive: between 
$50 billion and $100 billion, com- 
pared with the $1 billion estimated 
cost for an evacuation program. 

All sides in the debate agree that 
the prospect of uprooting the North- 
east cities* San Francisco and Los 
Angelos poses problems. “Enormous 
problems/' Tirana says. 

For example* three Federal stud- 
ies have questioned the feasibility of 
relocating 11 million people in met- 
ropolitan New York. In the latest 
study, the Stanford Research Insti- 
tute envisioned what it would take: 
an armada of 2 million cars, 5000 
buses, 5300 freight and passenger 
rail cars, 273 commercial aircraft 
and dozens of boats* 

Still* Tirana argues it's worth a 
try to match the massive Russian 
civil defense effort. "We've got to 
have a plan so we never have to use 
it/ 5 he says. 

Plana don't stay on the track 

Tirana has set aside a corner of 
the conference table in his Pentagon 
office for a small* HG-gauge electric 
train, a leftover from his 40th birth- 
day party last year. In the grim 
dream world of awesome specula- 
tion, the train adds a cheerful touch, 
A? for symbolism, it also reflects the 
path of civil defense strategy since 
World War II, 

“In the 1950s/' Col, William Smith, 
former president of the U, S, Civil 
Defense Council, told Congress re* 
cently, “that was our cry. Evacua- 
tion. Move the people out. And then 
we went into the shelter program 
and then our funds ran out again 
and we are out of the shelter pro- 
gram and back into evacuation. 
There is no wonder the citizenry is 
upset and wondering what is taking 
place in civil defense. We can't stay 
on one track long enough to do a 
job," m 



CIVIL DEFENSE 

fCo^fJ WBd tram j>a-3&_2}2) 

quakes, tornadoes and floods often 
bring out the same army of rescue 
workers who would be tailed into ac- 
tion after a nuclear bomb fell. So 
some civil defense funds, local au- 
thorities have long maintained, 
ought to go toward maintaining that 
organisation for all kinds of emer- 
gencies. The Carter administration 
agreed, and ordered consolidation of 
a number of separate agencies un- 
der one wing, the Federal Emergen- 
cy Management Agency. Now, it has 



responsibility for everything from 
international terrorism t dam safety, 
earthquake detection, flood insur- 
ance— to nuclear attack. 

There is little disagreement that 
consolidation is a good idea. And no 
one argues with attempts to Arte- 
tune the President's escape plans. 
But there la widespread debate on 
proposals to evacuate some 130 mil- 
lion people from urban and military 
base areas to outlying regions — the 
keystone of current U.S. civil de- 
fense philosophy* 

On one side* Tirana argues that* 
by itself, the plan is a deterrent. The 



Hair. 



It s a fact that Flair 1$ one of the most 
affordable motor homes you can buy, 

To make it that way, we didn't cut 
any comers. We built it solid, roomy, 
and very comfortable. 

There is a broad selection of Flair 
models to choose from — all with 
features you'd look for with a much 
higher price tag. 

Surprise yourself. Go see 
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MAKE VOUfl OWN CUSTOM ROD 

\C.Qr\t\rn}Pd frg rn n , j : r;q J p-f j 



at four or five points, while shorter 
rods might get by with a single fer- 
rule in the middle. Careful preplan- 
ning is as important as the final fin- 
ishing. 

Ned Seg&r begins by flexing the 
blank in order to determine proper 
position for the guides. Next, the 
guides are temporarily held in place 
with masking tape and a line strung 
through the guides, The rod is then 
bent to be sure the placement of 
these line guides is correct. If guides 
are too far apart, the line wdll not 
stay on top of the rod when under 
load. Casting distance will be re- 
duced, since the line will slap the rod 
as it ia flexed during the casting 
stroke. Segar selected seven Fuji 
speed guides and a speed tip for our 
suitcase rod blank. 

Securing the guides 

Wrapping holds the guides in 
place and provides the opportunity 
for colorfu l customizing. You'll need 
nylon wrapping thread, a wooden 
rod wrapping stand (which you can 
easily build or order from Rod mak- 
ers and others), epoxy glue and Q- 
tips for applying it, a solid glass rod 




With one half of ferrule plug epos led In Ihe 
larger rod aectlon, ■matter taper end is 
rounded, sanded for fight ferrule fit. 



blank of about the same rate of ta- 
per as the rod, and a block of house- 
hold wax to help the ferrule plugs fit. 
With the guides carefully posi- 
tioned along the rod, they can be se- 
cured right on the rod or on an un- 
derwrap, as we selected, Marks were 
made % inch beyond both ends of 
the foot of each guide and the wrap- 
ping started with a few turns back 
over itself to anchor the loose end. 
The wrap is continued almost to the 
second mark, where a thread loop ia 
placed and wrapped over. At the 
mark, the wrap end is threaded 
through the loop and then pulled 
back under the wrap to secure it. 
The guides are then placed on the 




About 2 inches on each side of cut have 
been wrapped with eerrio color thread; f el in- 
forcing of ferrule hardly shows. 



underwrap and the feet secured in 
the same w r ay. 

Now, with all guides in place, cut 
the rod carefully with a hacksaw at 
the spots marked for ferrules. Slide 
the smaller end of the solid blank 
into the larger diameter of the cut 
rod. Mark where it fits and then cut 
off the plug 2 inches on each side of 
this mark. Sand, then epoxy the 
larger end of the plug into the larger 
section. Wrap, Uaing the same color 
as the rod, for 2 inches on each side 
of each ferrule to prevent splitting. 
The Bad Builder's Guide and Cata- 
log, $1.50 from Rodmakers Supply, 
10346 Southwest IftTth St., Miami, 
Fla. 33167, lists all supplies. it* 







MiGin 



. . . the Volkswagen 
that thinks it’s a classic. 



Clip end mail to FIBERFAB, INC. 

1000 Turners Crossroads South 
Minneapolis. Minn, 55416 

□ £rtc4QMd H SI 00 for MiGI n entor brochure 

□ iflCtt&AO II llO 00 tor color BfOCfturt ind n4tomtHY minut! 

NAME AGE 

AppRf !>S 

CITY STATE ZiF_ 

HOWE PHONE. * BUSINESS PHONE 

Ch.t-i jd rn<j above material lo roy [J VISA Qj Ma»1ar Chargo -nccounl 

CAflDhiuMAEfl. Expiration date 



Fiberfab, the world's oldest and largest 
component sportscar manufacturer, pre- 
sents Its pride and joy , , , The MiGi II, An 
authentic, detailed replica of the classic 
1952 WG-TD, The MiGi II comes in a com- 
plete package designed for easy assembly 
over the dependable VW chassis and 
engine. Everything is furnished except 
the few required hand tools and your 
personal touch. And The MiGi ITs gel- 
coated fiberglass body, available in nine 
different colors and a variety of two-tones, 
is totally rustproof, Nostalgic beauty 
combined with durability and econ- 
omy. Meet The MiGi II, 



CALL TOLL FREE: 
800-329-5671 
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§ LEARN 

jrfiL AIR 

CONDITIONING, 
'%Mi! Mft REFRIGERATION 

and heating 



Thera h greal opportunity. Income and se- 
curity lor the technician trained in Ibis field. 

We provide a unique study program, de- 
signed for the independent person. Practical 
training kits are included . In addition you will 
build a complete refrigeration system. 



T RAIN AT HOME . . . 

WRITE FOR FREE INFORMATION 



□'Air Cortdinssnliifl, nelrigtrjUon 9 . tfMtlrig 



OTHER COURSES Avail* B te 



L i’Ankunrion tie cronies I ’Aufamonw Mecfian^s. 
L.?*Co4or TelewskHfl E Iflctronics l ] - Orjt1i<r*j 
I .rBwWing Construction ; Motorcycle Mechanics 
U 8ootot«pifl0 & Garwral Accounting 
Li Smafl Engine E guiprnpi il Mcchdme^ 

APPROVED FOR VETERAN TRAINING ... 
COMMERCIAL TRADES INSTITUTE 

A t£M1**i>inid«nrii In.liTuli nn 

fr 201 W Howflfd St . ChiciQQ IL ftMJIt 
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BUILD YOUR OWN 6-FOOT 
TOY ROBOT! 



Ea»Y-to'toiaow Z* pg 
i riptryc I in n hopNM in-clu4m 
infnrm alran un jsln>ng I he 
ri«w Hotral Club 

Nlfionslly DU&Ekdzed 

FfiEODlE THE ROBOT™ 

cm be family cl»*A w club 

prC lPLI UfSccI ICH lund-rauing, 
hd»#ity or putnicriy 



FftEDOIE TM h» B whMls. mfafaJUe bojd 
ll(Htiblft iirma Flashing lights &p*r*i*d hy loggfa 
switches and radio v&ieeyou can conVoi 

MtHJrmt include hirdbMrfl. plywood. 5‘ropls 
wlectrtc. pirH iviFlaUe m most radio/ hwuiw.w 
BlOreB lo* un0»r K20Q 

Sind 19 !th payable Id Inwanlion Mark-ahng. Inc 
Sulla 400. Dapt‘ NfN jq * Smithied si Pmiburqh 
PA 143?? 




EYEGLASSES BY MAIL 




DOCTOR'S PRESCRIPTION OR YOUR 
PRESENT LENSES DUPLICATED. Ur# 
i*lec li on of l etssl f l on frames g nd l ens.es . 

QUALITY. ACCURACY, FIT, 1 DO* GUARANTEED 
SEND FOR FREE FAMILY CATALOG TODAY 

PRISM OPTICAL MC.IM. Et , 

\mi N W 7dt An,. No. Miami, Fla. 33 1 M iHi 



MAWPOWERED FLIGHT 

fCooiirtirird from page 87} 

a number of other MPA designers are 
working out the bugs of fledgling aircraft, 
and any one of them could pop through a 
quick-opening weather window in the 
next few months for a ride either to glory 
or a cold (52-60° F.) dunking in the Chan’ 
nel 

New Jerseyan Paul Osadchy, a 66* 
year-old engineer and former commercial 
pilot, has built five MPAs to date. Gsad- 
chy claims lo have arrived at Mac Ready's 
design formula before Mac Ready did; us- 
ing it, Osadchy plans a sixth aircraft for 
the Channel lhat will have a wingspan of 
about 60 feet and will weigh 45 pounds 
He'll build H of carbon composite and ure’ 
thane foam with a Mylar covering. 

Californian Norman Davidson won't be 
pinned down about his Channel contest 
entry. He only says I he design is "a wild 
one," and much modified from his original 
craft, which was about 70 percent com- 
pleie when MacReady walked ofl with the 
first Kremer prize. 

Fitness counts 

Wayne Bleisner, £4, a graduate aero- 
engineering student at the University of 
Washington, has almost finished rework- 
ing his third machine into ilia fourth since 
1976. His potential Channel craft will be 
“pretty much conventional,” Bloisner 
says, leaving one to wonder what " con- 
ventional" might mean in the wild world of 
MPAs. Whatever It is. it will be made of 
spruce, plywood and plastic foam. Mylar 
covered; its wingspan will be about BQ 
feet, having an elliptical [Spiifi re-type) 
planform, and anticipated total weight of 
90 pounds. Bleisner's first design was a 
highly unusual flying wing which flew only 



Ground effect- 

All existing manpowered aircraft 
are flown only in what aerody- 
namkisU call the "ground ef- 
fect” — and in fact some people 
take issue with their even being 
defined, technically, as aircraft- 
Certainly without this phenome- 
non. the English channel would 
be far beyond existing MPA tech- 
nology. 

Ground effect is often described 
incorrectly as an “air cushion” 
between an aircraft's wing and 
the ground — pilots of convention- 
al airplanes descending into it 
feel a definite floating sensation. 
But Boeing aerodynamicist Dr. 
John H. McMasters says ground 
effect can be correctly summed 
up as “down wash interference." 

Air flows around a wing, pro- 
ducing lift and drag, and then is 



once, under tow, before a hangar acci- 
dent demolished it. 

Bieisner is a private pilot, but by his 
own admission 'not too much of an ath- 
lete"— which brings up a point worth re- 
membering when it comes to MPA en- 
durance flights: Jus! getting off the 
ground takes a degree of fitness that 
eliminates the Jame, the halt and the out- 
of-shape as pilots. Bieisner is currently in 
training to do his own flying. But the idea 
of physical endurance coupled with bicy- 
cie-type pedaling points up a definite 
Channel dark horse: the Belgians. 

Belgians would rather win a bike race 
than eat waffles with whipped cream. 
They know more about bicycles and what 
makes them go than practically anyone. 
Since pedaling is currently the exclusive 
power mode for all known MPAs, rt is not 
surprising that the Belgians have been 
tinkering with them, 

Belgian brothers Stephan and Paul 
Ma&sachelein, with an associate. Eric 
Verstraete, began building MPAs at least 
five years ago— with no fanfare and prac- 
tically in secret— with a Channel crossing 
as their avowed goal even before a prize 
was offered- By 1976 they had built five 
markedly different MPAs and were test- 
ing them at the Calais-Dunq jerque air- 
port (PM's photos of these tests, on page 
87, are believed to be the first published 
in this country), Little is available in the 
way of details on whichever MPA design 
the Massachelems will try over the Chan- 
nel, but they are definite contenders, 

To get some idea of how an actual at- 
tempt at a crossing might proceed, and 
the odds on success, PM talked at length 
with British aviation authority Ron Moul- 
ton, who supplied a number of details for 
this article. Crossing attempts are likely to 

fPflMss Cu r n lo paps 2W} 



-how it works 

deflected downward as a net ef- 
fect of the wing's passage 
through it. When this aft-flowing 
downwash stream is interfered 
with by the ground, the result is 
an upward rotation of all the aero- 
dynamic forces acting on the 
wing. To picture this, you must 
keep in mind that ajr has proper- 
ties of h fluid. It means that drag 
is reduced as the net forces vector 
moves more toward the vertical. 

Ground effect affects all air- 
craft up to an altitude of about 
half a wingspan — the longer the 
wings, the higher they “feel'' 
ground effect. It significantly re- 
duces the power required to re- 
main airborne, and without it 
there would not — yet- — be any 
successful, working manpower ed 
aircraft,— A, 
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Warning The Surgeon General Has Determined 
Thas Cigarette Smoking Is Dangerous to Your Health. 
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MAN POWERED FLIGHT 

£C(VI &'nr pflflO 

begin, Moulton speculates, Irom large 
concrete platforms near Folkestone, 
southwest of the Dover Cliffs (the cliffs 
themselves, or any heights above 98 feet, 
are ruled out for launching), 

Simulator tests indicate that a reason- 
ably til pilot can maintain the necessary 
0.25 to 0,4 tip to sustain flight for the hour- 
and- 20 'minutes to three hours a crossing 
might take, depending on winds. Yet no 
MPA has ever come closer than a 1 0th of 
this time in actual sustained flight (Con- 
dor still claims the MPA time and distance 
records of 8 minutes and 1.3 miles re- 
spectively), 

Winds over the English Channel are re- 
ported "calm" only 8 percent of the time; 
they normally blow either from southwest 
or northeast, which would make them 90“ 
crosswinds to MPA fliers headed general- 
ly southeast. Velocities average under 12 
mph, but an occasional west wind — more 
likely after midsummer — blows often at 
mo re than 1 3 mph a nd wo u id be a hel pful , 
quartering wind to the Channelnauts Fog 
is frequent over the Channel and in the 
Calais region, posing a threat in the ab- 
sence of winds. 

Ships could bring them down 

The natural elements may be of f ar less 
concern to MPA pilots, however, lhan a 
specific kind of manmade turbulence — 
I he air wakes of passing ships, Dover 
Station Officer William Carter of H.M, 
Coast Guard bid me that there are about 
350 ships in the Channel on an average 
day, plus some 200 ferries. For MPAs, 
flying over these ships is as unlikely as 
outrunning them (Bryan Allen probably 
set the MR A altitude record when he inad- 
vertently zoomed Abatross to 35 feet one 
day). H, We can't control the ships, we only 
keep them under surveillance/' says Car- 
ter, "but we probably would issue a warn- 
ing in the event of a Channel -crossing at- 
tempt by one of these aircraft.” 

For a frail MFA, the vortices behind a 
m a ssi ve s h i p cou Id prove fatal . It is hoped 
that there will be sufficient intervals be- 
tween vessels to permit a direct High! with 
not too much energy spent on avoidance 
maneuvering. 

Perhaps no problem will prove so insur- 
mountable as that of finances. Mao- 
Ready. who is seeking a sponsor as are 
several other MPA designers, estimates 
the costs of transporting several aircraft 
(in case of accident) and his team to En- 
gland wilt exceed nine times the develop- 
ment costs of Gossamer A/ba trass, 

A/Oa trass was never in the air for more 
than five minutes' duration before a crash 
grounded it; events later forced ils remov- 
al, before repairs were effected, from 
Mac Ready's area at Shatter Airport near 
Bakersfield— to facilities yet unknown as 
we go to press. 

(Pleas b Sum Id pa-ge ?2QJ 
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Honda portable 
generator 
scales Mt. Everest 
without skipping 
a beat. 



When you set out to climb a 
30,000-foot mountain, you con't take 
t lot of stuff with you Food, clothing 
-and a few necessary tools to get 
he job done, 

One th^ng the American Bicen- 
ennial Everest Expedition had 
dong wos a Honda EM-400 portable 
generator At the 18,000-foot base 
:amp f the little Honda put out 
iependoble power for charging 
lotteries, running a soldering ircrn- 
iven powering the radio to keep up 
nta l communications 
The EM-400 puts out 400 watts 
max. rating) of AC power; it'll power 



small tods and accessories around 
the home or campsite It also puts 
out 12 volts of DC power, so it will 
charge your cor battery as well 
It's simple to use the quiet Hondo 
engine is o four -stroke design so 
you never hove to pre-mix fuel And 
a* o mere 39 pounds, it's easy to 
store and move 

Check out the Honda EM-400 at 
your Honda generator dealer today. 
It s a nice companion to hove, 
whether you're cl a mb i ng □ mountoin 
or |usi getting the odd |iobs done 
ot home. 

HONDA. 

GENERATORS 

fur *t M*nG« liahr pw. rnll itl^rpt (1041 Ml-11 1 I end 

** 0pwri*r W Kjl.m IIP ci-i i so 1 ? •(*(■ 
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lhr^ri.1 attontoalu: -"ml Imm mavwrs ■ *ri 3. 'board 
.ngr®! pf^pral pr. 'pen. j'd vwadpr p,. xipt 
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Ever wish you had a friend who could tell you 
how your car works and show you how to ca re for 
it? It sure would cut down on repair bills. Well, 
meet a new friend— Saturday Mechanic’s Basic 
Car Care illustrated. Over 500 pages and 800 
illustrations that wil Hake you step-by-step 
through most of the service repairs your car 
will ever need. 

Ifs the first completely illustrated guide for 
the beginning auto do-it-yourselfer, 

Basic Car Care illustrated is written so you 
understand it. It gives you illustrations and 
captions rather than a lot of dense text. It 
shows you how every step of the way 
No confusion. No mystery ^ 

Plus Basic Car Care Illustrated 
has all these features: 

* “'Quick Fix" tips for temporary 
repairs 

* 'Pro^Shop’ 1 tricks of the trade 

* Complete specifications 






• Trouble shooting for every system 

* LiStS Of tOOlS 
and equipment 
for every job. 

And because we 
recognize the 
do-it-yourselfer 
has limited 
tools, time and 
experience, 
well tell you when a job is too complex and 
difficult. But we' 1 1 also give you enough 

background so you can talk to a 
professional with confidence. 
You'll find the Saturday 
Mechanic Basic Car Care 
Illustrated, a real friend, 
wherever auto acces- 
sories are sold. Or for 
the name of the dealer 
nearest you write 
to Saturday 
Mechanic, 1790 
Broadway, New York, 
NY, 10019, 

SATURDAY 
MECHANIC 








Ma w a ua i lab la at 



CALDOR 



SO yroat iflviiitfS Stores 



and these at bar fine jtoros: Als Auto Supply - J Appy's ■ Babcock Bros. - Brill's Auto Supply ■ 
Clarkina ■ Clarks ■ Click - Cook - Fred Meyer ■ G rand Auto - Lincoln Plaw Amo . Major Motor ■ 
Midwest Aula Pam ■ Miles Auta ■ Murray's ■ National Auta - Ontario ■ Parts City iHawaiij ■ 
Parts Pius I Michigan) - Pap 0oyt I Calif Of niaj ■ Rosa Auto - S & £ Auto - Schuck’i - Service 
Merchandise - Sar^U ■ Strum Auto Supply ■ Thrifty Auto Part* - Dncln Bill's > Whitlock Auto 
Supply ■ Wander World Auto - World Wide Auto Parts 




Important News For 

BACKACHE SUFFERERS! 

Momentum* Tablets are 50% stronger than Doan’s. 



Before you take Doan's PilFs for' 
your muscular backache, remember 
this.. Momentum Tablets are 50% 
stronger than Doans Pills. That 
means Momentum gives you 50% 
more pai n rel tever per dose to 
relieve backaches. 

For pain, inflammation, and stiff- 
ness of muscular backache, there's 
no stronger medication you can buy 
than Momentum Muscular Backache 
Formula. 

Momentum does more than red uce 



ANYONE CAN SOIOER WITH 

KESTER SOLDER 



DO-IT-YOURSELFERS! 

Let Kesier solder a«d you in your home 
repairs or rraDtn-ss. A fad o. TV. modflU 
train, jewelry, plumbing, etc. Save money 
—repair i| yourself. Send se-f-addressed 
stamped envelope to K ester tor a FREE 
Copy dI ‘'Soldering Simplili#d". 






KESTER SOLDER 

420 1 WRlGMTWOOD AVE 
CHICAGO. ILL 60639 



BE A LOCKSMITH 







es 

ica 




is 


■ca 
■ *i ■ f 

f >K. 


■f-arra 


) 



TlhJWj. 1 I'l'AM LAiitun EIWfiM A9h> 
■ iili n.l u«n HW LuitirtiiPii krtitQ* 
III Hill Hw. LMTHihnen 1 * - [|m ||Yh 
i»*t- fiv rilv ™*i iv»-'+ rQv *r 

W' ■'] AJI i« r | .-.(ife 41' in-ril p r .7 

iptfiil 4*j,pmfeni iuppi'HTO 264IP,nO 
$rrnm ,i. Hi^ihni n|<Y« 1 'If^ r S 
Jtfel*. DIVKW CUT Id 41 HYH. W 
M hMH . £jr n .ilia Qt ■to'll any ln-J 
‘V tailing firn jrn ^ t L «^-. ■ *VO 
^,. VI ,.u>i y. EaMj k.| 

4. J-l ah*Bp.ng I hjin eg Tmi| r«j- 

441*15 in uih :i.‘ r u D iicapriM 14 

Owf mwr, Back gjuc-ai 



rg»l ,«■■ ".fltifil 



, H.1KML. LUlUfelN I'.”, ■ 

i ao Ml !■ ill 
giig.l fliil ’till 

,□ «-4i :ql*ce i 

■il ran Li^sck 4 
! iuU. j 



i *la T4 . 



liM- 



TOiL Fill Jkflr»— 1 
vlM ill ')» 

HHil'i* CHAAEid -»Ahaww|"H:ain, 

| If-. ■'-—-4 1—M ■***■»•** 1 ■ ., j 

l ■: »: 4 




BUILDING A BOAT. 
CONVERTING AN OLD BOAT . ■ \ 
SEND FOB OUR DREAM BOOK 
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MARINE MERCHANTS. INC. 
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LEARN 



CAMP GEAR 
REPAIR 

MWMN SCHOOLS 

Dept. Vo. eve 

Norih biuwii ArtniM 
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LANTERNS 

STOVES 

HEATERS 

COOLERS 

(AH Model!) 

TENTS 

CONVERSIONS 

sack, packs 
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pain and soothe inflammation, 1 1 has 
a calmative, too. to help relax tension 
that can cause muscles to tighten, 
Doans has none. As pain is reduced, 
stiff ness eases, you move more 
freely in minutes, 

If you are taking Doan s, you are 
not petting all the pain reliever you 
get in Momentum Tablets For relief 
of backache pain, just 2 Momentum 
Tablets give you the strongest medi- 
cine possible without a prescription. 
Take only as directed. 
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Telephone Listening Device 
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JEEPS $67,30 CARS $41 ,70 

Government Surplus - 250,000 Hems You 
pan buy From Uncle Sam in youraroa. Eksokifit 
shows you how, 

SO, 00 

Western Surplus Distributors 
1 645 Mar West Street 
Tlhuron, California 94&20 
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HYDRAULIC JACK REPAIR MANUAL CO , INC. 

a. P. D. Ban 5* StATEH 1 I9LAHD.H, V. 1»1( 
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IMPORTER-TO-YOU SAVINGS 
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MANPOWERED FLIGHT 

{Cont'nuecf from page 218) 

Observing the marvelous conditions 
that prevailed for MacReady at Shatter 
Airport when Condor made its epic flight, 
Ron Moulton com men) s: "I can see now 
how (hey had a relatively easy time camp- 
ing out and working on the [Kremar fig- 
ure-8] competition. But it won't be lhat 
easy when they gel to England. M 

Whether MacReady or someone else 
conquers the Channel this year makes lit- 
tle difference to at least one aviation au- 
thority, Boeing aerodynamicist Dr. John 
H. McMasters, perhaps the leading ex- 
pert on ultralight aircraft. 

"It's akin to a circus stunt;' says 
McMasters “ MacReady s hou Id j u st fly off 



English Channel 
aviation firsts 

1785, J an. 1 — First aerial cross- 
ing: Jean-Fierre Blanchard 
and Dr, John Jeffries, hydro- 
gen balloon. 

1909, July 5 — First airplane? 
Louis Bleriot, Bieriot mono- 
plane (£1000 prize). 

1910, Oct. 16— First nonri^id 
airship: Clement Bayard //. 

1915, Jan, 19 — First military at- 
tack: German Navy's rigid air- 
ships L-3 and L-4, 

1919, Feb. 8 — First passenger 
service: Societe Farnnan, con- 
verted World War I Goliath 
bomber, 

1931, June 20 — First sailplane: 
Robert Kronfeld (£1000 
prize),* 

1968, April 13— First hot-air bal- 
loon: Don Piccard and Ed 
YosL Raven balloon. 

1977, July 20 — First hang glid- 
er: Ken Messenger, flex 

wing.t 

1978, May 9 — First powered 
hang glider: Dave Cook, VJ- 
25E (£1000 award). 

* ALr Tota ^tI tr> hi^T, ^ltilud<-. 

'Rftnoon-lAwn.<fccd At l*MHM tect- 



into the sunset. If he can fly for an hour, 
he can fly forever. ” 

McM asters suggests, in any case, lhat 
MacRe ady fly two Albatrosses wing tip to 
winglip (up to five feet apart), which would 
reduce the total power requirement by 1 1 
percent. This hypothetical con figuration 
suggests something that already exists: 
N&wbofy Mantfi&r 

Perhaps a little distracted by all the at- 
tention — as well as the challenge that lies 
ahead — MacReady appears to remain 
very optimislic. 

"I'm 100 percent confident," he says, 
"that Gossamer Albatross or some nearly 
identical plane can do it." PM 
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,clt cscru \\tAvr L^nitKin system 



Wbuld you buy 
plug wires from a 
lady who sells 
wired bras? 



The wire on the right has a core of hundreds 
of fiberglass strands impregnated with graphite 
particles. It's OK, hut it does break down eventually from heat 
and vibration until the voltage can no longer reach the plugs. 
Sorensen Mono-Mag lasts and lasts and always delivers full 
voltage because it is 'Real 11 Monel steel wire. There's no 
radio static so — you enjoy living room quiet stereo* 

tape deck and CB radio. 

Not sure about your wires? Test them free at the parts 
store featuring Sorensen products. You’ll save gas 
and improve performance when you ask for 
premium Sorensen Mono-Mag with Hypalon 

or Silicone insulation. 
To learn more about your ignition system, write: 



mi 



When she runs over from Lingerie to help 
you in the Automotive Department, she 
wants to be helpful. But does she know that 
the "wire” in those plug wires is probably 
carbon and fiberglass? not “wire" at all. Has 
she ever heard of Sorensen Mono-Mag, the 
real WIRE wire? Probably not. Super stores 
don*t often employ auto parts experts, 



Sorensen Manufacturing Company 
Dept. 354 , Glasgow* Ky, 42141 



m 




SHOOT SNAPSHOT PANORAMAS 

r n Off go TP 5 -J 




Yes, there's a lot of business waiting 
tor the man who can sharpen saws, planer 
knives. Jointer blades, wood chisels, scis- 
sors, axes end other garden, shop and 
home tools. 



Balww SHARP- ALL dots all these job? 
quickly with precision and at a big proiit 
for YOU, You can becoma Sharpening 
Headquarters for carpenters, builders, 
lumber yards, factaxiis, borne workshop 
hobbyist*. And, you can start this Money- 
Making business for less than $50. 

FREE BOOK tells how to start you r n-wn 
sparetime business while you are still 
WOrfcihg at ydur regular job. Peep’s b ri n . 
Fro their work arod psy Cash — over 90c of 
every dollar you take in is cash profit. 



JOIN THESE SUCCESSFUL 
SHARP-ALL OPERATORS- 

*4,000 * fye** 

■ "Tti-nk L-, tlu-IiJ of my S Milt-ALL. Am n<— 
■™«.n* ■■bout hjOOO * JMM F<n lrm*. and hnpi 
t* ujud AE-z: il>. Map- id tj w«fe far ill* Slid 
«f Sew Ywk. CurUif CM 1 *.. (Afl CEfctfU Kotor*. - 



Let Belsaw prove 
YOU can do it — On our 



YOU Can Earn Up To 

An 

mm - ■■ — Hour 

er **,„ 

YOUR 



SflOO 



FULL TIME m 

SHARPENING BUSINESS' 

No Setting, No inventory. ..Year Round 
Cosh Profits and YOU Set The Hours! 



SlhEun 

£ . Hww r «-» 



30-DAY FREE TRIAL OFFER 



7tk*Ud fo 

■ ~J hb£ dru^pd: of ntlrlnp- ^OT run. ■■* 

ifriM 14 -q - j ■ 1 my ti iTlrt jtfe. I h*d rm*r utd 
Chi, lypt 4t pquIpnrfnL SlI iSa F H * LP--3.il. **, 
r**l *M-r (4 kam ] ih-irp*nkJ 34 hki'i my t rit 
ant — ml&MJi idvtnliLhi « aJI Far 

fk*l tlBE It. Utt J ran mm T that 3 pm ninfin*." 
Fatrrii CpthaiSui 
ffe^Uu^ I- h. T*™ FfW* 

* 5 ^ 6 1 utfewt 

»-0n S»lurd*]n. my kl| day ] i*kt la t4E to |i4. 
D-.h*r dir* £ inrin :m, hut I filuiE J rn*k, 
Hawr. tl 14 tt par h4ur . . . 4»3 14ml i—f* nwrt, 
1 tm pminUy tnluilni my ihop is Uunh 

BlLUW and toil* fin* m^u! p-.-inL f-nr Imkihp If 

pwvlhla 

V. O.JfWrr 

ffkfltf I. JV#rf * CfroliM iff Jf 



You nik nothin a by ircepLinf thil effor to lit haw bbiEIv you 
can turn your tplrc timi into flir Cash Pro lit* with your own 
CompliEo Sharpening Shop, SandT coupon or mall pDitcird for 
full ditailt on our exclusive 30-Dtjr Frat Trial Offirl 
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Our Free Book tells 
how to 9t*rt a profit- 
able, lifetime home 
sharpening business, 
how wa help you grow, 
how we'il finance you, 

BELSAW SHARP ALL CO* 

7 1 0A Field Building 
Kansas City, Mb. 641 1 T 



RUSH COUPON TODAY FOR FREE BOOK 



’ 7 ¥*de» 2 *itGk*!M 

B IdUfki Wt Snur-ALL four 7*U1 mb, *b4 It 
h#* fen 1-Mjmini 1| tnd BorEi vtma, r .u **-,J I; ■ 
« 4 UM. [ fiiVtr Ow patl * a*a- In jiff, bUI | 
*hi- [ had t» * tit By Nlulir Job X knrv 1 b *4 - 
In Im ^JhaLhlnf L> i= Kg* ] mm- -*nrk I 
Ibu [ |i ibla t» do -n 1 kin u uny 14 [Ofl ■ 
14*1 ihiad of mi at 4 Umd " “ 

l>m larifa i 

(Tanddiv, flUf | 

WOX ViM&iU. I 

• "J an IlMblad bjf U Ektididl Ehll* ampl-oyid | 
m *■ Jrm -orkit Th*j datl and a. JM 14 ai<- * 
4 AM Lol all Ti naaar nik « n ||* | An \ (hla* | 
I tnW *art tor ujana «ln but t btuT-td a, _ 
■harf-r lni buiLruu pirt-- nu ud new |fi TaniH ■ 
Ilia 1 fUbUn* & with H 4 fE Enrk Ihan I tan db." | 



No obligatron ... No salesman will call 



BELSAUV SHARP -ALL CO* 

710A Field Building 
Kernel City, Mb. 54111 

Pleata tend my FREE dopy of your book 
"Lifetime Security 11 and full detail* on 
your 30 -Day Free Trial Offer! 
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the exiles t-omt unstuck ;xnd eurl up f 
which \s uglier than tape. After the 
p ho tos ar e mo un t u d t en re f ■ till y e lean 
the surface of the panorama. Cover 
it with a cloth and put some heavy 
boukh on it for a while to make sure 
the glue sticks. Remove the books 
and you will have yourself a most 
intriguing new dimension in snap- 
shots. 

Spine tips 

While you're doing all that cut- 
ting, you'll quickly discover the two 
most irksome problems with this 
method of panorama-making. There 
arc visible lines where the photos 
butt, and it is virtually impossible to 
j line up two adjacent photos perfect- 
ly. Luckily, both problems can be 
minimized. 

The ugly lines are moat pro- 
nounced where sky meets aky and 
i with other light-colored areas. The 
obvious solution is to frame your 
photos so there is not much sky in 
them. But remember to leave 
enough so that when you cut the 
panorama into a rectangle you 
aren't forced to cut off the top of a 
mountain, building or other promi- 
nent feature. 

To solve the matchup problem, 
avoid scenes with lots of horizontal 
parallel lines. Also, large expanses 
of flat, patchy ground (as in the pan- 
orama on pages 104- 1 On) are tough 
to match up. Many matching prob- 
lems can be eliminated by cutting 
and hutting photos along heavily 
shadowed areas or along natural 
verticals like tree trunks or the line 
where two buildings meet. 

Panoramic rewards 

The above procedure may sound 
like a lot of work, but it’s not. Nei- 
ther is it something that takes five 
minutes. It takes a bit of practice, 
but the necessary skills are easily 
acquired. The best way to learn is to 
experiment with different tech- 
niques. Take some photos of your 
house or the block you live on and 
make a practice panorama or two. 
Start out with a two or three-pic- 
ture panorama. As you become more 
proficient, you’ll want to try spreads 
of four, five, six or more. Once you 
achieve even greater expertise, you 
can make even larger ones. 

Any camera can be used to take 
panoramas, from a 110 pocket model 
to an 8x10 view camera. The same 
principles apply, While you won't be 
able to duplicate the results avail- 
able from a special camera, they'll 
be good enough — and, in a way, will 
be more fun. FW 
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There's Only One Line of 
Economical Travel Trailers 
That Earns The Name Coachmen 



That's the quality- built, remarkably 
roomy Coachmen Cadets. Cadets 
are designed for value-minded 
families who need top value as well 
as dependable comfort and quality. 

Built from the ground up around 
your needs— you get more of the 
features you want in a travel trailer. 
Fresh and exciting interiors. Work- 
saving kitchens. Practical and home- 
like baths. Quality construction and 
engineering ensures you of a high 
resale value. 

There are no ''take what we give you'' 
floorplan choices. You have 13 basic 
models to choose from with 28 total 
floorplan variations! 

Affordable, family functional and 
quality built travel trailers that earn 
the name Coachmen. 

For more information on 
Coachmen's complete line of Travel 
Trailers, 5th Wheels, Motor Homes, 
Truck Campers, Camping Trailers 
and Vans write today or visit your 
local Coachmen dealer. 

Coachmen 

Rfcnitl«Mil VthltU Company 

PO BO* 30* MlDDLEBuRv iNDtANA 







Manufacturing facilities in Indiana. G Borgia, Taxa*. California and Maryland. 








A Revolutionary Sleeping Experience 



S4Q95 



frirtn 



pwlenea Id re&t or play un"i*tehfrd fey any oth*r suppcrl 
alructura. Takaathc 5 saaicfcn« 4 *, ImmobiMly, and *6.gM 
out ol wate^bada, yot oilefj (ha aama- "gn>a and taka" sen- 
541 ion. Two poOpJiS C*b Sleep an a lull, quean or *mg size 
feed unaltlurfe&d try thp clh-er s movodienia, Tha mr tflrl 
wnjpyti'j'prt, rtirrt muSUpS* confrojrecf wr efi frrtdfc/s , $up- 

parta ya ur ftorfy a-venjiy twd tifdvptfidt<vty. 

m, r^i 



The AIR BED n tha rnCHt ftwlulipnaiy md luxurious way 
to spend a third of j&uf Hi*. Tou are gundy feut lirmly s-up- 
ported Uy too"/* air instead of metal ipnnga and stuffing. 
Many chirppraciora agree the slfuclurctl Ai< &eo bas un- 
pr-rre adorn ad «r I hoped ic value- as a perm *n*nt m al tr eaa. 
Store ii on * shall, taka It uiKping. mi It in your van , boat, 
aummarhem*. on * !inm or in ■ Ira me. Sunbathe and Ileal 
on- It- AM B" hiyri st^id&id sues: Twin 39' *74'" Coubie- 
W 'll 74". Quepn-60 . fting-7i' *80". loll anas In min- 
ultfS With any air pump or cannisler vacuum. (Bed c&iifcas 
with adapler) Durac-o 2<Q gauge poly vinyl dean a *nn. aosp 
and wasor. Repair *>t snciudoU- H»gh. Fpwwad Air Pumps. 
AC pump ppa-rate; I mm st andai t> elocLricei outlet. DC 
ptim p opar atas from Auto c lg areile lighter. $29-95 a4Ph ■ 
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Plana tend mo lha following AIR 6C0(S| 

Twin-39" k. W Ibem 23391 $49.r 

Full -SO"* 74" (htm 2 JM] 1A9.L- 

i ■ Qua**-#®" A d0" litem 23*01 $79 95 '| 

□ KlngW i M" (It am 237*1 JM95 ‘ 

Add l4.9Sp»rb*d lor (flipping pnd Insurant*. 1 

[ AC Ah Pomp (Horn OOCM) $2#.9S ' 

C DC Pump-pl ugem 10 4utoc Igarafld II ghl Of. s 

(HOm WOS) W».*5 ; 

Illinois tiaildant* Inti uda 5*'* aalat tax- i 

Chad; trM-O. Entloiod • 

□ Chni-gB My Cradfl Card ; 

Ann >rk an Ex prats . Matltfehirga □ Cana i 

□ Bank Amar^Vfva 5T JHn*r*Club Biancha ! 

CardNo, _ Eip.fiilt | 

Mnrrt _ I 

Add rata. . 

City ] 

Slat* 
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Do not be contused by in tartar Imitation*. This It iha 
□ rlglital, parmanenrt, red yalvefteri airfead -onca priced at 
hJgn. aa 11 19.S5. Try It for ifedaya >1 pur a* pen so. 
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not unfilled. re I um II within 1 0 day* Idr a refund . 
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WHY BUILD 
ANYTHING LESS 
THAN THE BEST! 

Compare before you touM 

Don't waste 
tun* of moti^y buildf- 
iri 0 just any culin- 
ary clpck. Nnw you 
can easily and me* 
pensively Dm id some 
of the world 3 be&t 
grandfather clocks 
Beautifully designed 
and CKquisitr 01 '- J 
tailed. £scU 
simplE J_ 

Sel l preuut mi tridi 

saves you 14 ; to 50% 
over a finished clock 



Sand 11.00 NOW tar 
Cdlpr Cilalog Iraluflded 

With lint pfder) 'taaturiiig 
Iha Tifi h si grandfather, mil 
lid itiaiilal c tacit kit p. 

VIST WOOD 

CLOCKS N KITS 
UneonipiDmised m qualily 
33t-0 Airport Way 

Oept apii 

Lorifl Beacn CA.9D0O6 
r?13|. 59S-49&1 



World war H ■ Japanese tnuasion Money 
Slaher Se! c-1 4 Offerer* Bills ■ S9* 1 
6 J bncircolaled Coins From 61 Countrldt 
w or More CtLiaissi vab* - S3* 4 
SPECIAL! &om Offers Oily 117 " 

Price lla! ol ovar 750 unclrculdad ccun* and btil* ■ 
»hh billy lGr nth I Ft** with ordar or a and Si**. 
Ec kalata A 5ona Coin A Cutrancy Co. 

1454 0*wb#*ry Court 
McLaan, VA. »1{W 
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Sand Isr your FR|f caubp! 



RELIABLE TIRE CD lilt ChesmurSi CiivlwiN LCB1C3I 




The Whole HOT TUB 



Uuifct yflur Own. 
ccHTiplh’i* wirh heatrr £ 
lilli'r i fnr tcii than S2M 1 
F-ajns S? 

"The Whole Hoi Tub 
Citatoa,." Ge( in on I he 
hot tgfe e*pkis*o« $3 



SONOMA MOUNTAIN PROJECT 
Pept. A , P.O. Box S&5 , CoUli, CA 94S2H 
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USE ZIP 
CODES WHEN 
ANSWERING ADS 



How to buy 
grass seed 





Package labels offer a comparison basis. 



K nowing the key points to look 
for on ii gra&H Heed label can 
mean the difference between grow- 
ing s healthy, luxurious lawn and 
seeding a poor one containing last- 
ing problems. 

Grasses. Every seed package must 
give the percent by weight of pure 
grass seed. It should list the type— 
or mixture of grasses. 

Other ingredients. The listing 
Crop Seed can mean timothy, hrome 
or other undesirable seed hard to 
kill. lt‘s ideal tn have no crop seed. 

Another listing is Inert Matter ■ — 
basically filler such as chaff, ground 
corn cobs or leaves. You're getting 
excessive filler in any package con* 
taming 3 or so percent. 

A listing showing the percent 
weight of Weed Seed must also he 
given, Every grower’s grass inevita- 
bly contains some. However, quality 
seed has no problem weeds that con- 
tinue to grow when mowed. — 
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Get into the booming field 
of solar technology. 




Optional Post- 
Graduate Training 
at York Institute 

Graduates of the Master 
Cou rse are eligible for a concen- 
trated week of resident training 
at the famous York Institute at 
no extra charge for tuition or 
training materials. Here, you'll 
work on advanced industrial 
equipment under the guidance 
of expert instructors. Only NR] 
includes this opportunity. 

Send for Free 
Catalog, No Salesman 
Will Call 

Use the postage paid card 
to send for NRFs fee catalog 
showing all the equipment and 
describing the complete course, 



Now NRTs Home 
Study Course in 
Air Conditioning, 
Refrigeration, and 
Heating Includes 
Training in Heat 
Pumps and Solar 
Energy Systems. 

Prepare yourself for a 
whole new career in one of the 
fastest growing fields around. 

As energy needs continue to 
grow and energy sources be- 
come scarcer, the demand for 
skilled technicians will soar, 

NRJ can get you started in this 
opportunity area, and you 
learn at home in your spare 
time, tailoring your training to 
your need with a choice of MRUs 
basic or Master Courses. 

Includes Professional 
Vacuum Pump and Tools 

NRJ training is practical train- 
ing. Along with "bite -size" lessons in 
theory and practice, you get practical 
bench training. NRTs Master Course 
includes professional tools. , . a sys- 
tem analyzer, leak detector, tubing 
and joint tools, and more. Plus dem- 
onstration units that graphically 
bring principles to life for easy untfcr- 




| standing. You even get a top -quality 
professional vacuum pump for trouble- 
shooting experiments and use on 
the job. 



Smalt Engine Repai r 

There's plenty of opportunity for the 
man who can service power mowers, garden 
tractors, chain saws, li Iters, ouiboards, 
mopeds, motorcycles, and other small en- 
gines NKJ training includes professional 
[mL*,,. inductive tachometer, wit-ohm meter, 
torque wrench, valve spring and ring com- 
presart, and mere. And yon ieam by doing, 
actually building a 3 [ ft HP engine as part of 
your [mining. Choice of basic or advanced 
courses Check postcard for catalog. 

Electrical Appliance Servicing 

Good appliance repairmen are bard to 
come by, NRI trains you for your own full- or 
part-time busiiwss in fixing everything from 
toasters to refrigerators and freezers. Step-by-step 
(raining includes professional tools and instru- 
ments lik clamp-on ammeter and appliance 
multimeter. Check postcard for catalog 



Over a million students have trained 
at home the NR] way. You can, too. 
If card has been removed, write to 
the address below. 



Auto Repair and Servicing 

A good mechanic can work just about 
anyplace he wants to. h’R] "hands-on'' home 
training covers whal you need to know from 
headlight 10 Utillight. Includes professional 
Loots like inductive timing light, ignition 
analyses and lime-up instrument, vacuum 
tea pump, anti (he blest advance in diag- 
nose instruments, a digital read-out tune- 
up analyzer. Approved by Richard Petty; 
America's winnings stock car driver and 
NRJ automotive consultant. Choice of two 
couixs, check eanl 

MRI MU Schools 

3] 3§j !$ 11 McGrawHLlI Continuing 
BrTriHB Education Center 
J 3939 Wisconsin Avert ue 

| 1 1 Washington , Etc. 20016 



Or check out these other growing fields 



OWNER S R EPORT : FO RD M UST A NG fCi^nuecf horn pa get S3j 



else — someone who's not there at (he 
moment.” 

(Editor's note: A tilt steering column is 
ottered optionally tor all Mustangs.) 

Only 9,4 percent of our sampling re- 
ported owning 1979 Mustangs with the 
turbocharged tour-cylinder engine. We 
asked them fori heir comments aboul the 
Turbo Four, and here are some repre- 
sentative replies: 

"Sporting performance plus good fuel 
economy," responds a compute r hard- 
ware analyst from Michigan, "My average 
gas mileage is 19-5 mpg, with a low and 
high of 17.2 and 22.5 mpg. I do not# a 
high-rpm vibration in the engine, but noth- 
ing serious." 

A Wisconsin warehouseman reports, "I 
am impressed with my Cobra's accelera- 
tion and gas mileage.” 

Several owners of early turbocharged 
Mustangs reported engine pinging under 
full power. In all, the turbo delivered iB.6 
mpg in city driving and 22,6 on the high- 
way — a respectable Figure undoubtedly 
aided by the overdrive four- speed. Ac- 
tually, I he turbocharged Four came in 
only about one mile per gallon below the 
sta nd ard Fo ur and a coup loot mpg above 
the V6. 



We received very few specific com- 
plaints about (he 1979 Mustang, and 
even the most frequent gripe —workman- 
ship — was voiced by only 19.1 percent of 
our respondents. More typical was this 
opinion by a North Carolina highway engi- 
neer: "Excellent quality. Windows, doors, 
and all seals fit tight No rattles, Trim lines 
up, with smalt gaps between sheel metal 
(doors, fenders, hood, trunk) well 
matched and even. 1 ' 

More owners hadn't experienced me- 
chanical troubles than had Dealer ser- 
vice departments came in for good marks 
generally, with 50.7 percent rating them 
good \ooxceiiorit And by and large, deal- 
ers made needed repairs the first time. 

An Oregon school director writes, 
"When I took delivery, the radiator was 
empty. Some dealer prep! Also the manu- 
al transmission wouldn't shift into re- 
verse. The dealer said a part of the shift 
linkage was missing. He fixed this but 
hasn't been able to trace a stumble in ac* 
cele ration, all hough I've had the car back 
twice. The first time I picked it up. the en- 
gine ran worse lhan before. I'd rate the 
dealer's service department average," 

A few owners of standard four-cylinder 
Mustangs complained of sluggish accel- 



eration. especially with automatic trans- 
missions. Tm probably spoiled,” con- 
fesses an Ohio retiree- "because my pre- 
vious cars had six or eight cylinders, islow 
with this Four, I miss the power l feel is 
necessary for fast passing, And why ca/i'l 
they make the 16-gallon V8 gas tank op- 
tional for the Four? My car came with the 
standard 1 1 ,5 -gallon tank . . , ridiculous.' 1 

A few owners of two-doors grumbled 
about scanty trunk space. Most hatch- 
back buyers, conversely, praised cargo 
capacity, An Arizona physician added, 
"The hatchback concept is great and al- 
lows a small car more luggage and carry- 
ing room. However, H also allows would- 
be thieves to see all the contents of the 
car. There ought to be a folding or col- 
lapsible cover as in the Celled. Or how 
about an optional hidden compartment 
for small items— one with a lock on It?" 

All told, however, most Mustang own- 
ers like their cars just the way they are. 
And most are enthusiastic in their praise. 
A Texas retailer, for example, boasts that, 
", . , my Musiang rides and handles better 
than a Camaro Z-28 or Trans Am and is 
more comfortable lhan the Volkswagen 
Rabbit, Nova and Malibu we iried. It's the 
fPrease turn to page 230) 
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3 -in 

This one power-fed tool - 

SAWS ID AM HIM... 

PLANK to faired Thickness 
MOLDS ill popular Patterns 

— aM in one fast operation ! 

Only Complete Workshop Tool Of lt$ Kind In The World? 

From the day it arrives the Beisaw will make and save you 
money. With shortages and inflation driving lumber prices 
sky-high, this versatile power toot quickly pays for itself by 
easily converting low cost rough lumber into high value 
(irrished stock. Make your own Quarter- round, base mold, 
door and window atop, casing, iongue-and-gmovB ... all 
popular patterns. Other Beisaw operators turn out picture 
Frames. Fencing, clock cases, lyrniture. beehives, bed siais, 
surveyor's stakes ... all kinds of miliwork. Handles tough 
oak and walnut as easily as pine using only one small motor, 
and so simple to operate even beginners can use it. 

Man and women av&rywtttrt m using ibis one 
lew-cost tMHf-feaj maclune to start tnd twite 
ritHf own new &ti e nesses rad YOU car, 00 irn 
sam. Svpg'f lumfieryorDs, carpenters and 
contractor 5 in your area uvl|H floor and’ w-mflaw 
F mm oase stifle flea mol fl cave and 
quarter round.. .ALL ottlwir trim. Yoa tan salt 
picture Frame to custom Framing strops, 
pa in stores. dtyMFtrtiBflt stores and direct to 
users. All patterns availably « t ftsign your Own. 

tier FhEE Ctookkr with focre and full 
detail* . . . KUSH COUPON TODAY! 



YOU BET! 
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R S . dirt - S pri n;l ii Id , Ohio. 



TRiS "t f lor :5 E- f F vgnfy 

fail O' s,:rip Kurds II 11 i very wet- butt 
macbme mu i e&wh n n mots imn i nuir 

MPKletl M Iht ll sail MFTttjRfl ylw 

turn »iii 

Slepfien SOmlij- Qri»flt*ilif, Flint. 



I rf Mtn 1 flrntr jujp lor yfjn jnd jm 
<f -M th* Hr-Si- hti, fjr-ud nelM 00O Hi 
yrdi-s rti iht bni <w mm t n l I 
#w«r^df 

Rnfitrl Slayer- Rbilberf, □fig.ari 
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in Hadden, E dttsr 

IMrtbtnsfi Mjoijine 
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BEISAW POWEH TOOLS C*. 

MQA Fnskl Building 
Kansas City, MO 64HI 



BELSAW POWER TOOLS Cn. 

300A Field Bulking 
Kansas City. MO 041 it 

I J YES, pi ri\is set*! "»r the ff*tk thui 

Ifji-Ei me rteatpttM Kji’Ii lihaut Sfj?Jidw i PAjiwr 
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“I can do it!" 





I Auto - AlV) 
ALt'iHnnury 
li City fMifflSs 

ilium Autofj 
iIq World Wi 



Now you can do it! Even if you’ve never repaired anything 
in your life. You can do over 100 maintenance and repair 
jobs on your car with the help of a Saturday Mechanic 
Car Care Guide . And you’ll save money every time. 

Anything from just changing your oil, to doing a 
complete tune-up. Anything from replacing your wiper 
blades to doing your own brake job. And Saturday 
Mechanic tells and shows you how on your particular car. 
Your Car Care Guide will: 

• take you through every job step-by-step 

• tell you what to do in dear and simple language 

• show you where and how with nearly 200 
drawings and photos 
Saturday Mechanic has 14 different 

Car Care Guides. One for each of 
America s most popular US. and 
foreign cars. So there's bound to be 
one for your car. 

Available wherever auto acces- 
sories are sold. Or for the name of the 
dealer nearest you write to Saturday 
Mechanic, 1790 Broadway, 

New York, N.Y. 10019, 

You II fee! so confident about doing car 
repairs that you'il say, “I can do ttr 



Mow ill und thus cither fine 



American Battery Co. 
Ctartts- Cook - 
Ay to Supply 
FticJonls - Rose Aula 
Stores Thrtfy Auto 



- Brill's Aylo Supply 
Circle - Heights Aulo - Jays 
' NdUOrUil Auto Ontario P|r| 
- Sterling Automotive Supply 
Bril's -Wu-oder Work 



h Discount 
pply Chrome 
Kragen Auto Supply 
y hut 

- Tempo flock uve - Twn*t 3 
Auto 
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PM OWNERS REPORT: FORD MUSTANG towjriWZgBj 



best-handling, be$t-nding small car \ 
could find.' 1 

An Illinois garage owner adds, "1 drove 
my Mustang 1500 miles to Arizona and 
back and found its handling excellent un- 
der all road conditions. This car's Euro- 
pean styling and design should make the 
1979 Muslang a possible future collec- 



tor's Item, just as the firsi Mustang has 

.become," 

A New Mexico attorney: "What a terrific 
design improvement over the Muslang II 
of 1974-78. I admire this new car's road 
performance, its handling and accelera- 
tion in htlly country, and particularly rts 
styling." 



And a New York computer department 
head caps it by saying, "I Feel as if I've 
cheated everyone by choosing the right 
options on the right car and, in effect, get- 
ting a $16, 000 Euro pea iv type. American- 
built sports car for $6000. Thank you for 
giving me the opportunity to comment on 
this mechanical masterpiece," MN 



SUMMARY OF 1979 FORD MUSTANG OWNERS REPORTS* 



Total mile* driven 505.162 



Bass 2.3-liter on c Fow 

In (own 19.5 

Long (rips 2 * 1 

Turbo 2.9-HBftf Four 

In town 16.6 

Long. Inpfl 22.6 

imwvI 

In town, 16.6 

long HifHi 20. £ 

5. 0-liter VB .... 

In town ......... 154 

tonfl top* 19.3 

EfUlft* choke t : 

mm 2,3-^er otic Folk . . 44.7%. 

Turbo 2.3-Mer otic Four . . . . 9.4 

2.6- her dw V6 IS. 3 

5,WHw ohv V0 . 30.6 

SertM choices 

Base Mustang 35.1% 

Sbbd'SpfanniJ Hujaang 39 a 

Hurtling tihfl 20 6 

Mustang Cobra G.5 



Body slyle choices , 

H-dOOr W*r(JtOD COiifW ■ 59,5% 

3-dow hardtop hsrlcWaSf. . . . 41.4 



Tran ami »»l on choice*. 

Automate 3-speed . 61 . i % 

4 -speed manual .. 30.5 

4-VMd wilfi -overlive 6-4 

Why (did you Choo*« tho Mustang? 

Styling ... M.6% 

Economy 10.7 

Paal enp«fiencfl .. ., 14,6 

Sza ... 11.7 

Handle 1 0.6 

Spatlflc- llltaa: 



Styling B3.1^ 

Handling . . 65.4 

Economy . . 29 £ 

G Curd cm 16 5 

Rida .... 179 

5p*tlJlc dlalHkea: 

Poor wprkmji'ialuci 1 ft i% 

No- oompla-rtls 14 £ 

Gas nveage bee-* 
estpecartion 9 9 

Low-quality maiangls 6 0 

L*£* Of p0w*t B.D 

Whet OhMfiM wOw« you Ilka? 

No changes 13.2% 

Keshaprc- seals. ID. 5 

SflCInr rnslenal* . ..... 10.5 



Seder mar whfrey toephtn 


6.6 


Bailer workmanship 


66 


Woriunarmhlfi opinion: 


EkCfflie nt . 




Good 


42.6 


Average 


197 


Fa*. 


92 



Poor 12.7 



Camion opinion {from eerte); 



Eaqelleri 


30.0% 


Very good 


41 0 


Good 


22.9 


Fair 


4 1 


Poor , 


1.2 


GmwUmi opirthKHnur Haiti 




EiCaHans 


6.5% 


Very good 


19 6 


Good 


26 i 


Fair 


30r 


Poor 


13 7 


Hpd pny mechjr.lcal &Or*ila? 




NO . - h 


-52.9% 


Yes 


47.1 


WhU [ypi pi Irqublt? 




Transmi3snm 


165% 



CaifrMreror 




Electrical 


6.2 


Oil toate 


4.9 


Cold starts 


49 


De-nlrr rrpni n 




Yes 




NO . . ... 


439 


Peeler service opinion; 




Exonltanc . .. . 


. 23.0% 


Good . . . . 


£7.7 


Average . 




Fair 


1-8.2 


Poor 


. 16. B 


Humber rrf vmhlehM owmd:. 




Muslang only 


3i £% 


Twocars. 


. 43.9 


Three cars ... 


. 156 


Four or more cars 




Age distribution of owners. 




15-29 years . ... 


442% 


30-49 years 


. 37.3 


SO-ptoi 


. , 16.7 


Wou-d you buy inelhar Mgatang? 


v*s 


69. t% 


No 


306 



♦Percentages- rraghj (Wl equal 100% do« W rounding Of insufficient data 




Mow you can install these elite instruments in your own auto 



Step into a Rolls Royce, Mercedes or other classic car and you’ll likely see a 
dashboard insttumenltd with VDO gauges. Yet you don't have to own a Rolls to 
enjoy line security and prestige of a VDO. 

Take the transistorized tachometer pictured- Invented by VDO and relied on by 
professional competition drivers, this custom instrument helps establish maximum- 
power shift points. It also alerts you to the overrewing thal can cause dangerous 
piston acceleration and disrupt valve functioning... and warns of low rpm that can 
strain your crankshaft. At sports car supply stores. 

The VDO tach tells its message in two styles: th e Coc kpit modal for i n-dash mount, i n 
sires from 2-1/16" to 3-1/S 1 ' dla. And the Pedestal-mounted Top-Cockpit model 
which tilts, folates and mounte at any angle, anywhere— even on top of the dash for 
all to see that you're a safety-conscious -driver 

We invite you to browse through our 36-page catalog. It describes the application of 
all VDO instruments and styles available. For your free copy write VDO ARGO 
Instruments Inc., 980 Brooke Rd., Winchester, VA 22601. 



VDO AUTOMOTIVE INSTflUMEIYTS 

VDQ-ARQQ liistrment* Inc . 980 Brooiw Rd, 
Winchester. VA 2260 1 



PM-4 



□ Send your FREE 36-poge aula catalog showing VDO i nslrumenls 
and how to use them 

□ Pm a biker! Send me- your 1979 motorcycle instmmeni catalog. 



MAKE 



ADDRESS 






1 


cm 1 


STATE. 


ZIP 


1 











THE WORLD’S CLASSIC CARS 
STEER BY VDO GAUGES 
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America’s 

favorite couple 



Seven and Seven have been going 
together for over 40 years. For a perfect 
marriage Just pour VA oz, Seagram's 7 
over ice in a tall glass, (ill with 7-Up and 
enjoy our quality in moderation. 

Seagrams t Croton 

Where quality drinks begin. 



SUCRl.k OJSriLLLRS I T-t JLMER^U HLUlD 60 F®WF, 




DANGER UNDER THE RAINS QW ifCaorjrxred from jdj- 



aible fur the safety of industrial la- 
sent, That'a why the bureau is 
counting on local health authorities 
to help out in checking la^er shows 
throughout the country — 'dozens of 
traveling concerts ami hundreds of 
d iscos. 

But the local health authorities 
aren't much help. Often they lack 
the manpower to make sure that la- 
ser shows in their communities are 
run safely- What's more, the locals 
usually lack legal backup- On the 
Federal level, the bureau has au- 
thority to control any radiation* 
emitting devices, including lasers. 
But little has been done to beef up 
enforcement on the spot. 

Too few inspectors 

The problem facing local govern- 
ments is exemplified in Texas, 
where there arc just two inspectors 
in the state’s health department to 
cover 267,329 square miles. Supervi- 
sor Joe Thiel says he and another 
man now investigate about 20 laser 
shows a year, more than 10 times 
the number checked two years ago. 

Many are patently unsafe. In one 
recent case in Texas, a laser per- 
former was planning to scatter pow- 
erful two-watt beams into the sky in 
an open-air light show situated near 
an airport- One of the beams might 
easily have struck a commercial air- 
plane pilot in the eye. Thiol said, per- 
haps causing a temporary loss of 
night vision during a landing. ‘"The 
guy wsis very upset that we wanted 
him to change his system/* Thiel 
said. After an argument, he did com- 
ply with Thiel’s suggestions for 
redesigning the show, averting the 
danger. 

But the two inspectors are respon- 
sible for far more than just enter- 
tainment lasers, Thiel said. There 
may be many entertainers riding 
the Texas circuit who fail to comply 
with a 1974 state regulation requir- 
ing registration of laser shows. As it 
is, travel expenses and time to check 
out shows that do register are gob- 
bling up a high percentage of Thiel's 
shoestring 160, 000-a- year budget. 
Thiel worries a lot these days about 
the laser show setups he doesn't 
see* 

The really frightening thing 
about laser shots in the eye is that 
there's no time to blink. Beams are 
00 powerful that by the time you re- 
alize the light is searing into your 
retina, the damage is done. The 
damage can range from partial 
bl indness— hardly noticeable— to 

complete loss of sight, if the burn is 
located at the site where the optical 
nerve enters the retina. 



Limiting laser light 

Laser injuries are the product of 
beam intensity and exposure time. 
Or, as one FDA official puts it: "How 
badly you get burned depends on 
how hot the stove is and how long 
you keep your finger on it." Under 
current government rules, laser 
light falling on the audience must be 
too weak to cause any biological 
damage. This means a limit of 0-29 
million thtt of a watt— the threshold 
beyond which animal tests show 
that lasers damage tissue* Lasers 
themselves may he more powerful, 
provided the audience isn’t exposed 
to dangerous levels. Beams nf up to 
four thousandths of a watt ran play 
across an audience, for instance, 
provided the beam is kept in motion 
so that the effective exposure 
doesn't exceed the 0,29 millionths of 
a watt threshold, 

The Federal regulations — ^slant- 
ing power against exposure time — 
are complicated. It often takes an 
engineer to tell a group whether it's, 
following Federal rules. 

The idea of using lights to height- 
en the emotional impact of music 
dales back several millenia. Only in 
the last decade has the idea gotten 
complicated and potentially danger- 
ous. As long as 2GOT years ago, musi- 
cal shadow plays provided light 
shows of a sort in China and Java. 
Around 1910+ soon after electric 
lights first appeared in Russia, the 
composer Alexander Scriabin 
wanted a “light organ*' to play along 
with his passionate Po#m oj Ef&t#- 
tty. He envisioned dousing the or- 
chestra with floods of changing color 
and tried to build an instrument 
around rotating prisms and moving 
lenses controlled by a keyboard. But 
the project failed- The dim bulbs of 
that day did not furnish sufficient 
brightness, and the more intense 
arc lamps sputtered out whenever 
the carbon electrodes broke off un- 
der their searing heat. 

Origin of laser shows 

Early in the 1970s, a young Cali- 
fornia film-maker named Ivan 
Dryer happened to watch, a Caltech 
scientist, Elsa Gar mi re, perform 
some laser experiments* Immediate- 
ly. Dryer realized the laser’s artistic 
potential. Knowing that the laser 
beam, unlike other light sources, 
could he controlled by ultrafast elec- 
tronic scanners. Dryer envisioned 
the laser as a speedy electronic 
paintbrush creating images in the 
purest possible light — light of a sin- 
gle wavelength. And, since laser 
beams don't spread, the images 
rflfcase fun-] to pago 2 $4 ) 



| 

j Please send Motor s Maiflrtenance and 

I Repair Gii ide( si lor these ca*s: 



I I 

I I 

l 1 

I 1 

I II I am not 100% satisfied. I #ill return the j 
J Guide! a) for a full refund Mo questions j 
| asked j 

| I □ Full payment »■ S6 95 a book enclosed, j 

I □ I prefer lo charge my J 

| □ Vrsa D Masiei Charge I 

| Arc P uft t Number . | 

| Ei ptrstMnn Dj1j> | 

I Sign Here jl 

| Nam£_. . | 

I Address _ I 

I City | 

[ Stale . /ip I 

All orders subjec! to publisher 5 acceptance l 

1 0 Her available m Conlmenl.tl US onlv Allow 1 

4-6 weeks lor delivery l 

I Relurn la Malar Books. & Cum mere is l Street 8 
^Metafile, NT 11301 wn&j 

Available at your 
favorite bookstore, 
or order by mail* 

j” Please send Motor s Mairrtenance and 
| Repair Gurde(s| for these 

I 

I 

I 



I III am not 10Q% satisfied, I dll return the [ 
J Guidefs) for a 1uM refund tk\ questions 
I asked | 

I □ Full pay mem (&' S6 % a bock enclosed | 

□ I pceleF Co charge rry > 

| □ Vls^ □ Master Charge i 

| Account Number .. , | 

| Expirattan Date „ J 

| Si pci Ht-rft . | 

| Name | 

| rV '' ' " | 

| ciy- — | 

I Slate. Zip I 

AH orders subject to punishers acceptance I 
I Offe* available in Continental U S only Allow | 
J 1 6 wee N 5 tar delivery * 

I FfiMutn lo Motor flanks G CommerciaJ Street, | 
^ Hidisvife. (f T. I1&03 wiDi j 
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For >6.95 you can save 
$16 an hour on car repairs. 



For only $6.95- the price of 
plugs, points, and an oil filler- you 
can replace the most expensive 
part of car repairs: the mechanic 
Secause for $6.95 you can 
buy a Motor Maintenance & Repair 
Guide written specifically to help 
you service and repair your own 
car. And save money the way 47 
million do-it-yourselfers already do. 

The information in each Guide 
comes directly from original factory 
manuals - the same ones profes- 



sional mechanics re ( y on every day. 

Going step by step, with many 
dear, precise illustrations, your 
Guide shows you how to maintain 
and fix your car, 

You learn everything you 
need to know about your car's fuel 
system. Its electrical system. Its 
emissions controls, engine, cool- 
ing system, clutch, transmission, 
drivesh aft., rear end, brakes, and 
suspension. 

Where the trouble is, Which 



parts and tools to use. What to do to 
fix it fast - and right. 

Your Motor Maintenance & 
Repair Guide even tells you what 
beginners can do and what they 
shouldn't without more experience. 

Get professional car repairs for 
just the cost of parts. Pick up the 
Motor Maintenance & Repair Guide 
for your car for only $6.95, 

At today's hourly mechanics' 
rates, it should pay for itself with the 
first 20-minute job you do. 



$6*95 each 






BEETLE 



FALIAJVT 

CflEVELLE *^^ ****<** 



For 1973-77 
Models 



7ffEFR0LET MiuifUirtlfitpairGtt/de 



B2J0 



TOYOTA 



PUfTO 



ford 



CUTLASS 



‘IMrGtid, 
























Nc (toirtt Muul 9 small engine pn j<su can cash m 
ad the Huge Demand lor quofll*d men in m $ fcmetica s 
la&lest grQhMTngi iix)uslrie&. Yon ll fe able to coward tog 
My lates ol Iram SiQ 00 id 51500 pet hour- and lha: s 
just for tabor A simple tune-up earns as much as SI? 50 tor 
less than an Holes work, and pans encmes and accessories 
wtil add even more to the proffis 



Plent| of business waiting lor qua ill led men. 

46.000,000 Small Engines Are In Use Today! 

Tint's flu official court from die Engine Service test , and 
one mihim ne* engines are being built each main Wilfi luliy 
accredited 6«isaw training. jov can scon the skill and 
knowledge to make top money servicing these engines. People 
will seek you oui and pay you wen to service th&« lawnmowers. 
biles, edgws, power rakes prden Eractois chain saws, fnvit- 
bikes, snmmoftiles. generators go-cans, pa-^t sprayers, sww- 
Oicmws the list is almost enrdess 




NO EXPERIENCE NECESSARY! 

You don't need to te a u Bom mechanic' or lave any prior 
experience, You can master Hie pofitsble trade right at heme 
in yC’jr sometime Lessons are fully iHkistrated so cieai you 
can't go wronfl. *id with w ramous sesur bv doing menu* 
you get practical hands-cwi experience We also show you 
how lo pet business., whar to change, whee to gen supplies 
wholesale, ail the inside tucks M the trade you need lo 
assure success nght Iron the start 



Send lor FREE Facts -Oo It TODAY! 

NO Obligation -NO Salesman Calls! 

You W.h k rtQfhinx by accepting this offer so see Atiw 
easily you can learn she skills you need to increase 
your income in a high -profit busmen of your ow. 

Juts fin in owd mail i trap tin htlow far find ptnlrard 
with name and address) la receive full injaemaiian 



by return wait 

rush crown Toanv 

BELSAW INSTITUTE 
51 OA FIELD BUILDING 
KANSAS CITY, MO 64111 



SELSAW INSTITUTE 
5 1 DA FIELD &JILGPNG 
KANSAS CITY, MO Mill 




FREE 

BOOKLET! 

Staler ygur 
(wr maiyi 



NKO^i Hiy* 

SL'Sh - 



\“y 

□ YES, please send me the FREE Booklet [lut gives 
run details atom suiting my own business in Small 
Engine FtepaJi I understand there is No OhDgatktt and 
that No Saiasman will call on me. 

NAME 



| ADORE SS 

I CI TY 



STATL 



. ZIP 
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J THROWING 
AWAY 

i $5 PER LB.? 

• Evarytuna has thrown this litUo known &a&#1 uway . 
| h if. thrown g w ay in a vary dHcs, homa, and all 
I other buildings induflnes ihrow ions of 't aw&y 
R annually. Only l out d 1 ,000 save il r the other 
| 099 don't realize ns value, and Ihe buyers went 
I || kepi tbal W&yl Hundreds of rnlllkSrtS Of doJIflrts 
1 worth o( It go uodflrrned, discorded each yearf 

N You should 9 bit saving yours, end buy if trnm 
1 other uninformed persons tor 52-53 per lb. This 

■ is nol a get hch jquick scheme, it will require some 
B effort.. You can ostpecl to make (tom a low of 
I $200 10 a high of S4fi ,ODO working (buying) part 

■ time or lull tirne 

■ Poto/9 Inrjuslrial Selvage Co. (e highly rated 
*D S B Co.) wiH pay SS per to, lor ell ol Ihle 
I material thui you provide, inis price is frozen 

■ at $S per lb. for lha next 2 years, (it did go up), 

■ To receive ihe complete educational package, 
1 remit $10. which is refunded with your 1st ship- 
I merit, also refunded It you area Is void of tote 
| material, You will team whai if is, how lo make 

■ positive Idenllfioalion. whar# lo find ll r where 
1 and h»w to buy It, and most Important h dw to 
a ship it, Become a buyer, or et least a saver, we 
z need ih# material and you can us# the money. 
I Al$o included., 58 other scrap lisms we buy for 
] up lo Si 1.35 per lb, 

| Poley s led uetrtai Salvage Co. 

Supply Dipt . PM 

I 1 2309 Mings* fid. Bn tike Creek, Ml 4991 7 



BRITISH SPORTS CAR PARTS 

St&el/fi bar glass body panels, up- 
holstery, carpels, tops. *i.fe wheals, 
grilles, bumpers, wiring harnesses, 
headers 4 exhaust systems, mach. 
pan*, rubber trimmings. Catalog $3. 

AUSTIN- HEALEY 

MG 

TRIUMPH 
JAGUAR DwptPj 

mm 



ai" 



r no 



i 




Great 

lratri#n_ psgwcr 
I Build y*uf own 16 hp. 

1 factor Factory dr-sci sawings 
proven 30 ailachmenla ^ mav/stt snowblower, 

, paraen. Loola. i2-pg. Catalog — ftuJld-ir-your- . 
I sell Plena — $7.S3 (rerynded on *ny purchase)..! 
| Struck Carp,, Cepe Hvwsf, CflOartJurg, Wia. sgmzj 
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DANGER UNDER THE RAINBOW 

(Continued from page 212} 

would have a dramatic sharpnesa, 
never seen before. 

Designing his own equipment. 
Dryer founded a company called 
Laser Images Inc., and in Novem- 
ber f 1973, presented the first laser 
light show in Lo? Angeles' Griffith 
Observatory, It wa» an instant sell- 
out. Poliowing in Dryer's footsteps, 
at least a dozen companies now pro- 
duce laser-show equipment, hawk- 
ing their wares to singers and musi- 
cians, Some put on laser shows at 
trade conventions and aports 
events, and later this year the first 
laser billboard will blaze over New 
York City, In short, the laser, one of 
technology's most arcane items, has 
become a popular fad— and a poten- 
tial danger in the wrong hands. 

The FDA isn't the only Federal 
agency exploring the danger. Ironi- 
cally* in recent years while the FDA 
has worked hard to render lasers 
harmless, the Department of De- 
fense reportedly has labored secret- 
ly to make lasers more lethal. Ac- 
cording to a report In Aviation lYeeA: 
ifc Space Technology h a powerful la- 
ser beam blew an antitank missile 
out of the sky last year. The ray ei- 
ther burned a hole in the missile, the 
report said, or weakened the air 
frame so it became rubbery in 
flight. 

Entertainment lasers, of course t 
don't have anywhere near that 
much power. But some are more po- 
tent than audiences realize. 

A laser 'lighter 

“One rock goup used a laser so 
powerful that you could stick a cig- 
aret into the beam and get it lit,” re- 
ports an FDA spokesman, “We sure 
cracked down on that one/ 1 The Blue 
Oyster Cult, a nationally known 
rock group, also had a rim-in with 
the bureau. Their lead singer was 
shooting out a laser beam from a fi- 
ber-optic bracelet on his arm. It 
could easily have hit someone in the 
eye. 

Today, after FDA intervention, 
he'ft still wearing his blazing orna- 
ment, but the audience is safe now. 
To keep within Federal rules, the 
singer now has a safety rig strapped 
to his forearm. It consists of three 
mercury switches oriented along 
different axes to respond to arm 
movements in any direction.. When- 
ever the singer's arm levels toward 
the audience, the circuit closest trig- 
gering a solenoid and actuating a 
metal shutter that instantly blocks 
the beam. 

After their flap with the "Feds,” 

(PfFase ru.m ro page 236) 





YOU WON’T FIND 
MANY GRAVEIYS IN 

THE GRAVEYARD 




In an era that finds most 
Americans expecting their 
machines to meet with 
untimely deaths.Gravelys 
area pleasant surprise. 

Every year we get letters 
about Gravelys 10. 15, even25 
yearsold still on the job. 

That may surprise 
you. But it doesn't 
surprise us 
Because 
we’ve never 
tried to just 
scrimp and 
produceour 
tractors to 
sell for 
less. 



A Grair/v WWfl If rtfurytw tmt, 

Ufvof mutant forward and rct^rsi, 
etgbi speeds for almost any job, 



ihr tnurtof Liin vurk for 
you J2 outfit hs d itWfl fifth 

'fit t r 20 atktdiwtiis, from 
mourn# in ctdth&tm# to 
stiiiU n mot \li. 



Wealways try to make them 
work better and last longer. 

Which is why you 11 find 
something on Gravelys you 
wont find on other lawn and 
garden tractors: an all-gear 
drive direct from the engine 
through the transmission to 
the attachments. 

So there are no belts to 
break, slip or wear out. 

We also precision-cut the 
gears, which operate in an 



oil 

bath 
for less 
friction 
and an extended life. 

For greater durability, we 
use cast iron for the trans- 
mission housing as well as 
the pivoting front axle. 

For improved efficiency, 
we bolt the engine directly to 
the transmission in the rear. 



In short, 
build 

our tractor to 
be out mowing 
grass long after 
most machines its 
age are out pushing 
up daisies. 

For your nearest dealer, 
check your Yellow Pages. 

For the full story, wri te to 
Gravely, 0434 Gravely Lane, 
Clemmons, N.C. 27012 



■ •BHAVtLV OORPURATION 



I 




As a "laseriat + ' + Weissman belongs 
to a new profession — a small group 
of specialists skilled in operating: 
Users for entertainment purposes. 
The job requires a keen musical 
sense, along with solid technical 
know-how. In addition to controlling 
the display, the laserist must also 
monitor such crucial factors as volt- 
age levels, laser temperature and 
gas pressure. 

Trained as a classical pianist and 
composer, Weisstn&n plays the User 
like a musical instrument. He twirls 
and flips knobs and levers to mix col- 
ors, generate and move the light 
patterns, and vary brightness in 
keeping with the mood of the music. 
With a joystick control he makes the 
light dance a Viennese waltz or 
throb to the rhythms of Pink Floyd, 
Some of the patterns are prepro- 
grammed on tape. "But I can over- 
ride the program by working the 
board," Weissman explains. "It’s got 
to be a hands-on operation to make 
the show spontaneous and artisti- 
cally convincing." 

Next to Gregg’s console stands a 7- 
foot-higb vertical box with a slanted 
top, looking like an upended coffin, 
which contains the "works." A sin- 
gle 1-watt krypton gas laser puts out 
a beam containing a rainbow of red, 
blue, green and yellow, A prism sep- 
arates the colors, and then each 
beam bounces off two tiny vibrating 
mirrors set at right angles to each 
other— one mirror for vertical, the 
other for horizontal deflection. The 
vibration frequency of the mirrors is 
continuously and independently 
variable, so that almost any kind of 
light pattern imaginable can he created 
by the laserist. 

Beyond that, special lenses can be 
switched in and out of the beam path 
to create diffusion effects — lacy 
webs and whirling mists of multicol- 
ored light that seem to be floating 
into each other. By combining all 
these control options, the laserist 
Alls the entire dome of the planetar- 
ium — or any other projection sur- 
face— with a mad ballet of glowing 
mirages. None of the beams plays di- 
rectly on the audience. 

The FDA doesn't worry much 
about the Lascrium and other laser 
theaters, where the equipment is 
permanently installed and beam in- 
tensity and direction are reliably 
controlled. Their main concern is 
with traveling shows that lug primi- 
tive laser rigs out for one-night 
stands In unfamiliar settings. "Peo- 
ple producing rock music shows 
know more about music than laser 
technology," says FDA staffer An- 
nabel Hecht. "They do not Under- 
stand the power and hazards of 
their equipment." Wl 



DANGER UNDER THE RAINBOW 

(CotfinuSKt Iwnwa 224} 

Blue Oyster Cult bends over back- 
ward on safety. "We’re concerned 
about the ethics of this," says Tony 
Sabbatini, technical consultant for 
the group. "We don't want to hurt 
anyone. And besides, to be blunt 
about it, we’d hate to get a dose into 
our own eyes," 

Ssbb&tim detailed some other 
safety measures. "We always keep 
the beam in scanning motion. We 
never concentrate the beam — we 
scatter it. Even the mirror-balls re- 



flecting the beam throughout the 
hall are kept twirling, That way, the 
reflections constantly shift. The 
light never stands still," The rest- 
less motion of the beam is an added 
safety factor. No single spot in the 
auditorium is ever exposed long 
enough to get a dangerous overdose 
of light energy. 

Playing' the laser 

Of course, many other laser shows 
meet FDA standards, 1 visited one 
at New York's Hayden Planetarium. 
There, I sat at the console, next to 
Gregg Weissman. 



Who Says Ours Are The Best! 
YOU Do. 

Vaar after year, you looE users buy more 
CHANNElLOCK tongue and groove pliers 
than any cl |he imitator brands. By far. It's your 
way of telling us that CHANNELLOCK. the ord- 
inal, Ihe lust of ils kind, is best □( ils fend Thank 
you. We’re going lo keep it that way. 

Channel lock, INC. - ih#iki V 4|i*, PflAntylvaMji in«i 
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When you build the rugged Popular Mechanics air 
compressor, youll get one of the most versatile shop tools 
around, It s a tough workhorse that can tackle jobs you never 
dreamed of doing before — riveting, sandblasting, spray 
painting, inflating and countless other projects. And, unlike 
ordinary compressors, the PM air compressor can evacuate 
your car’s air conditioning system. But best of all t ifs 
affordable. With plans from the Popular Mechanics Plans 
Library, you can build the PM air compressor yourself and 

save up to $200. 



479 



Send check or money order to: 

Air Compressor. Popular Mechanics 
Plans Library. Box 1014, Radio City 
Station, New York, NY 10019, 
(Make checks payable to Popular 
Mechanics.) 



PleaRcscnd me smof 

Papular Mechanics air compressor plans 
at $5,95 each ^add 75 f each for first-class 
mailing), I enclose my check or money 
order For 



Send today for your Popular Mechanics Air Compressor 
plans, and add a new dimension to your workshop. Only 
$5,95 {add 75 s for first-class mailing). 



City , Stale Zip 

Pirns* allow tour to six weeks lorddivery. 
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79 CARS JUST OFF THE BOAT 
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Now you can cash in on the huge demand 



for SHARPEN 



WS and TOOLS. 






or more. Work part time, 
full time, right at home. 
No layoffs. No strikes. 

Provides a steady source 
of year round income. 



Hii* can be one of th« most 
Important decisions you ever make 

Going into business for yourself can be the 
most exciting and rewarding decision you're 
likely (o make in your lifetime. 

Owning your own business bring?, you a 
sense of independence, You're the boss, sel- 
ling your own work hours. Your own effort 
builds the business for yourself and your 
family, You can achieve great satisfaction 
and profit*, if you choose and manage your 
business wisely. That’s why so many men., 
just like you. arc Cushing in on the big profits 
to be made in this fast-growing service ficld- 
Thc sharpening business allow s you to gel 
started with only a minimum investment, re- 
quiring little spate and effort for a successful 
operation U let* you budd and expand us 
fast, or as slowly as you like. You pocket 
most of the money you I ak e i n . bee au se there 
arc exception ally high profits with no in- 
vestment in merchandise. 

Ifyou need only JilXtor 54lH)e*;iriii atonic 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they cun be SAVED in a ramyday fund that 
(he family can bank on. 

More ■hvptning bulineiHi art 
naadad every year 
Av original equipment continues lo climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenter* and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This es where you 



can step in with the much needed service of 
sharpening saws and practically any kind of 
tool. 

SEND FOR FREE FACTS TODAY! 

Tills FREE 
booklet has 

hftlpftd 
thousands 

Thousand* of good men 
have been inspired by this 
fact-filled book into mak- 
ing that first important 
step of starting their own 
business It can he yours just for the asking. 
It cavers these important subjects . . . 

• How much money can you mak* 

• Age, education not a factor 

• No Bailing I* required — customer* bring 
their bualneBB to you 

• Lawn mower* end chain taw* 

■ Sharpening buaineift li yuir-round 

• Sharpening opportunities In eirwll town* 
end lerge elite* 

• A tharpentng buiinm provide* excellent 
retirement Income 

• How Foley help* you atari 

• No experience needed, any age can 
aueeaa d 

Ad today, to you cen have a 

brighter, m ore lecurv t o mqrro w 

Right now, while this is hi ill fresh in your 
mind, fill-in the coupon below. Wc will send 
your FREE copy of M Opportunities in a 
Sharpening Business of Your Own' T There 
is absolutely no obligation and there arc no 
framhJ.se rc*s In starting your Foley Sharpen- 
ing Business 

S*™j your i iutii-i «nd addr*u lo Fdev MflWlKViAJ Co 
]?M Foley BuiUfrrfl. Minn*****, m> nnepit 




FREE RUSH COUPON TODAY! 

BOOKLET 

Ss.J wow ret 
I your Free Cepyr 

I This little book 
h a 1 helped. 

| c h a n g e the 
| lives of ihou- 
j| sands of good 
51 people , just 
like you. Just com pic t e the coupon , 
clip it out and mail it to us today. 

Get started now for a brighter, 
more prosperous tomorrow! 

24- 1 fULl ft AXS WtfCtSG SERVICE 

CALL TOLL FREE H«0>d2«-7t40 

{Except tn Hawaii ttr Alaska} 



Foley Mmuficlurlng Company 
" ley B ' 

Mlnneapofit, Minn. 5541 b 



1705 Foley Building 



i ! YES, i would like to receive complete details 
about how i can easily start a provable. Foiey- 
oqmpped sharpening* shop Ruse rush me your 
FREE booklol, wilhoul any cost or obligation. That 
gjves me lufi details on how I can quickly siart my own 
business. 



NAME 

ADDRESS 

CITY 



STATE 



ZIP. 




dealers, unfortunately, tend to forget 
they have cm their lute. Solid, but conven- 
tional, they're facelifted for "79 and have 
minor suspension changes. A deluxe se- 
dan is offered along with three coupe 
models; base, deluxe and sport. Engine is 
a 1.8-hter, 2-bbI. Four and transmission 
choice is four or five-speed manual or 
three-speed automatic. 

Oat sun's lineup of 210, 200-SX, 310, 510, 
8 10 and 28Q-ZX models is its most impres- 
sive since Nissan cars hit these .shores. 
The Front-engine, re ur-wheei -drive mod- 
els for '7£Npagc 12£, Nov, '78) we re joined 
early this year by the front-wheel-drive 
310 sedan and 310GX coupe (page 4?, 
Mar 79). With a range of economy cars 
of all configuration*, a luxury 81(1 aeries 
and new, ^rand touring 280- EXs, Datsuh 
has the waterfront covered. And with 14 
of Datsun'a passenger car models you'll 
discover that the expense of— and 
maybe the search for — unleaded Fuel ia 
not your Worry; They meet emissions 
standards without need for a catalytic 
converter, 

Toyota models accounted for almost a 
quarter of the nearly two million im- 
ported cars sold here last year. The Co- 
rolla, available in 10 different models 
(including the SR-& fun machine), is one 



Ope! Sports Coupe gets rectangular head- 
lights and revised suspension for 79. 

of the beat, basic transportation modules 
on the rond, Still pegged under$4000 (but 
taken home closer to $ 5000), the Corollas 
are powered by a 1.2- liter Four with 1.6 
optional, 

The Corona lineup— four-door sedan, 
five-door Liftback and live -door station 
wagon — are restyled for '79, taking on 
more European design elements that the 
Japanese automakers are copying like 
crazy these days. 

Cress ida models are designed for pas- 
senger pampering (imagine electric win- 
dows in a Toyota!). They also have a neat 
mechanical innovation; a four-speed 
overdrive automatic transmission. 
Fourth has a .689 ratio which drops en- 
gine Speed a good 30 percent. A lockout 
switch on the dash lets you stay in the 1;1 
third gear if you elect. 

Colic a for ‘79? Toyota isn’t ready to 
moss with a good thing. The ST and GT 
Sport Coupes and GT Liftback are re- 
fined slightly for the model year. 

Tha cars of Germany 

The world 1 * most coveted car* are Ger- 
man, Mercedes-Benz, Porsche. BMW, 
Audi and VW are among the most re- 
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New Long-Range Guarantee 




The 5 Year Watch 



SrSS cs 



Handstand 6-dlgit 
display wrist watch 



For Today’s Man of Distinction Who 
Wants an Accurate, Fashionable, 
Reliable Timepiece 



Sensor, an American made watch , has 
developed an exciting new 
timepiece —In both pocket and wrist 
style— guaranteed! lor 5 full years! 

Of course, these superbly crafted wat- 
ches will give you many, many years ol 
accurate repair-free service. The 5 year 
guarantee covers everything except the 
wrist band or the chain and face protec- 
tive cover ol the pocket watch. Both wat- 
ches feature the extended-life lithium 
battery which is included in the 5 year 
guarantee 1 

Both watches also feature TrILIle , a 
new space-age Illuminating technique 
developed by Sensor. Two tiny glass 
tubes, lined with phosphor, injected with 
tritium, are sealed permanently by laser 
beam and mounted behind the digital 
display, Perpetual Interaction between 
phosphor and tritium emits a constant 
glow. The soft green light becomes more 
pro nounced as ext e rior 1 1 g ht dims. 

With TrlLlte, there's no battery drain. 
No button to push, TriLite is self- 
conlalned. Self-powered, And it Il- 
luminates the digital display lot con- 
tinuous readout, day and night , for years 
and years. 

The 5 year pocket watch in 24-K 
3 microns gold Swiss case Is a tradi- 



tionally respected design for today's 
popular vested suit- The large display of 
hours, minutes, seconds or date Is at the 
same viewing angle as I he famous 
"railroad watches’ 1 of yesterday - 
Elegant 3 microns gold Waldemar chain 
is alec included 

The 5 year wrist watch display of 
hours, minutes, seconds or dale pro- 
tected by a mineral glass crystal (ex- 
iremely hard) Is set off by a bezel ring ol 
24-K 5 microns gold. The Swiss made 
case is plated with Perfect us r a nickel 
alloy with stainless steel character sties. 
A handsome 2-tone bracelet ol polished 
stainless steel and 2.5 microns 24-K gold 
Specially treated for hardness and 
scratch resistance _ compliments this 
outstanding water resistant watch. 

The water resistant capability ot the 5 

Your wrltl watch means ttial ll has been 

tested to three atmospheres of 
pressure — equal to a water depth of 80 
feet! With complete confidence you can 
use and wear the 5 Year Wrist Watch in 
all types of normal water situa- 
tions— from showers lo swimming. 

Both watches include Sensor's unique 
liquid crystal display design made in 
Dallas, Texas. Over one million watches 
using the Sensor display have bean 



manufactured and shipped and it has 
been acclaimed the most reliable liquid 
crystal display aver developed . 

Experience either or both of the 5 Year 
Watches lor 10 days at our expense. You 
have to see and try these watches to ap- 
preciate their beauty and value. That's 
why we encourage you to enjoy them for 
1 0 days free trial. If you do not agree that 
these are the most accurate and 
beautiful watches you've seen, simply 
return tor courteous refund. S1 10.00 
each, please add $2.50 per watch for 
shipping and insurance. Remember, 
both watches are guaranteed for 5 full 
years . . .Inc I ud i ng t h e 1 1 th lum battery l 
Credit Card Orders Call Toll Free 

800-3232272 

Illinois Residents CaM:312-5&S-04fl1 

Contemporary Marketing. Inc. 

790 Maple Lana, BensanvilleJH. 60106 
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Contemporary 

■marketing. Inc** 



i*fld m* *1 » lollawtug wstcMjc): 

...jS¥«r Pocket W*(Ch-$n0-M (K*m W21) 

I Thfl & Wrltl watch H to®? tllaro M2ZT 

■ Add £2.50 p*r witch, rdr shipping. «nd in&urArvte 
| Illinois res-dcut Include 3^ sales lax 

I □ ditch or MO Enclosed 

■ :1 Please Charge M* C*frdi1 Card: 

I American Ek press " Mastetchirg^ P Carte 
| ~ Si nh Amer .(Visa [’ Oiners dub Slanthe 
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CLOCKS 

Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS? 
Regular * Transistorized * Quartz 





CKIT 



Superb KEW yupm: FR-iM 

* Beit limeketpcr on the tnirkfl 
■ Regular shaft PR- 1 00 

* Rif diili up iii rtwk 

pmn-s- i ilw uti«e -* ji w.n tA . in ,k -s* 2 S 

ta . TO it ULUS fM . A. hqik3lifi|f tl 1-0 for 

I mn^-jmc-nf I'l.SUfr* I mcvt-uti-nJ:. 



I REE HANDS 
WITH 
EACH 

MOVEMENT 

PURCHASED! 



irt54 Amertcin-nidde bflllcn riwt ipovnmni 

* The only 4 Jewel EtetEcry ypetated Clock 
movemetit yn iftfl 

* limnediiie delivery Fnitri stock! 

PRICES: | for tt.M; 5 11 JS.B5 ei.; Id or 
15. iQ f d . : .10 at 34,65 ea, ; longer shaft 
available n slight ck;ti rest, shipping not 
included. 

We Wflmnw Plian? OH-en — Call L"t Today! 

KLOCKIT du dJett FTNE Cmui Htlliirj Pendulum MnmlicBlt Id dUO) *!*«, 

Bulriy Chine UhI Rlnr-b>Bi axivrniniEi, Bciitlfd DIALS, Nu-Wt-vdJ*, *eid Weight Shells 

Foe FREE Catalog Call; {4Hl I45.SJOS or H5-SJ3J or weHx: KLOCKIT. P CI. 6™ bn, Lake Geneva. WI 53H ? 
[/or /eater rnfrtfop delivery piV'JJf 2$ HBtl] 



Select Your 

LOGW 




Usd yput custom plan or select cny olCDtl. 

Coder or Pin* Log homes,, leisure Homes, 
end -cabins bom $3900. Plan book $3.50, 
Otialcrship Inlormalion pack £5 GO 

^Wilderness Log Homes 

Rout* 2 PMC49 PlymeulD, WI &J073 
PfoawSetvd PieA0Mkl3.M 

Deaisrgtsip Inlormalinn Pack $5 Od 

Enclosed is $ _ — 

Name 

Si reel 

Town 

Slate — Zip 




m SCREEN OSCILLOSCOPE 

CBAtnad ham bn TV In 

& .**■,. l**!- *4™, -l.tc,--, V-u.Viti, 

S i ■'t'fm fvniii 

Krt« 'W'-'t t- 

r- W IcV- t'wr •.* r^-i *h-«i 

Mbe-iU Lhe — w-tei. tab » ftn r p - l 
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Cym-plrli Sat af n<ni 14 
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START YOUR CAR 

NOW 



TURN SAND & CEMENT 
INTO $100,00 A DAY 



Ki b *i FrflTiti ih rtiiti yF*cl uti nj 
cnncrEtp ftAS-fl-CUES. Star! FULL 
ar PART TIME right at herre. 

HD EXP ERIE MCE NECESSARV 
'He olfpr a comp!*!* bu^maEs. 
package Tot a Small inveslfflfftt 
RPT WFC Dapt PM 1 
3537 Limekiln ft,, ChKNmt, FA lttli 




O Print For Profit 

I C.ih I . . N tn ttiWir ty K-i-Vivimii - J , .It > 

«Tlivlry leheR, tickets. Q K ],_ rnl--.lv 




an n«iunrrni4 , ntv, eri-t-tirur, i;. mimtlhy 

HHivb+fn4ih, iKUh.rir Slav* UMihi-y. 

Wh i ii i.i|,-ljr vVviSilhjny - I p-rti Tririn 
rm-tttrv ifnl-L k’n'ily f- - 1 "! n- w r- .- 1 tuI-t-i 
R|rb rD-tcil prlnliiikj tiki- vnjrravlnir 

Sfn vp> hiHmr- -li-’-j-- Ail.riip In^nfrip H^thF 

J.(r r-ir I-,- 1 ,i I- -|_- KELSEY PRESSES 
7i OO MrrMtH, Con.- 014310 





ITS FUN 


For you to build and lor your 
children to play with 




J layhoU5t i . fumi'iure, appliances 

P/oyhouse cmi^sioo 

Foul* 1 - 0(M 296. Dtpi, P4 
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BASEMENT TOILET 

Flwlh#* up la eriahnqi se*flr or septic I 
link tnf jxjwerlut. Hir-cnnUined pump 
u peeled by normal waier pressure No 
digging v p npoit Cog rejiiiant easHy 
msl ailed Mak# pasemini into gam# 
room dan aparlmant nitti pnvaie naih 
wr-nj lor tree Me-aMe DaaTar irtyiiad 

DOSS MF G rjapi j.ji ao* iwf Hpukipn. T V k» TT^iQ 











LiARN 

MEAT CUTTING 






Sia'ii yc-u- car i-n r,qcr.-"-1 j . No w.i-l >-g Inr rhirgiri(( 
Up I - 1 3W Amps 4i Uni-: Irpm 17b. i.nri -,-■ 

^orp Ihab (FriOMiyk U»y*ei io inn -four 
LlQhlapiflhr and compact IO cyavi |hj l-irl-si, cjir use I 
Sold tty -i-aii Orber pni , $54, 50 j-i uk 17 ?5 Il'K 
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79 CARS JUST OFF THE BOAT 

rCflf?r.ir >;jt?-a tram paw ?38) 

a|jL’ctt'tl iiutuinaktfrs. Thf*rn hau always 
H premium to pay for their fine tna- 
hut how, with the Deutsche 
Mark Dollar ratio less than 2 to 1, down 
from the 4 to I of days pone by. the prices 
are steeper than ever. True, the base 

Re libit .-still starts ait Ihhis tlum $5000, hist 
[jriee^ skyrocket from there to a mind- 
bojefiCiinv: $4^.726 for u Mercedes S.9 or a 
nifty ¥4 1,16-0 For n Porsche turbo eoupc, 
Rack at the tow end, though, are Rood 
pickings in the less than J 10.000 range. 

Volkswagen is about to pop with three 
new models — a Rabbit convertible (from 
the Karmann coach builders), a Rabbit 




Plymouth Sapporo (from Mitsubishi) la a 
luxury compact with sports-car handling. 



pickup (see page G2l and a new Type 2— 
the bus. The bus wit! be bijeger and have 
a bit of a nose up front even though it will 
rent ai n nea r*en g i ne, 1'he e ng i ne co m pa it- 
men twill, however, have room tn slide in 
n dieset. MfNne of these is in showrooms 
yet, but you wit! find the Beetle convert- 
ible (not to he scrapped just yet); Its bints 
(base, C and L model*) with gas and die- 
>1-3 L'nghu-s; Si-3j-in-i.-it- Dasher two- and 

four-door hatch bocks and w agon a— 
again with gas or diesel engine; and the 
current bus in seven- and nine-passen- 
ger models, 

Audi Fok models are soon to be re- 
placed by the 4000 and we'll have a full 
report on this ceii 1 in a summer issue. The 
" b tg' ' 5000 gets a fi ve-*poed t h is yea r an d 
some nsce options. If you dnnR want to 
pirk and choose among them, just order 
the 50005 model; it's loaded. 

Mercedes-Benz has recognized that 
station wagons are not just for trades- 
men anymore,, The 3O0TD is M B's first 
series production wagon, and what a 
beautiful lei sure-time machine- it in. No, 
it's nut a wuodteand wasn't meant to car- 
ry anything as mean as plywood; no 4x8fl 
please. The five-door wagon uses the 
five-cylinder diesel of the 500D sedan, 
Mercedes expects diesels to take 60 per- 
cent of its sales this year. That'll be 
whared among the 300TD, 300D, 240D, 
3Q0CD and 3005 P turbo diesel. Gas-en- 
gine cars are 2H-DE, 2HDCE, 2H05E, 
4505 EL, 450SL, 450SLC nnd tho 6.9. 
Drive the fi.9flnd it will spoil you for mny h 
Huy car on the ro»d today. 

Porsche's mean machine i.s the V8- 
powered 92S, introduced just a year and 
ii half ago. Tailing it very cosely on the 
AufoiWi^ out of StuttgEirt is the turbo- 
charged version of the 924. A firsthand 
report on this mnrvcIeiiK machine, soon 
to be available here, appears on page 100, 
The base 924. 91 1 coupe and Turbo coupe 
complete the lineup, 

Bavarian Motor Works is putting a line 
of engines into boats now. but that's not 

I’WcfiSP hjrn to prign ?4(>J 
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Master new skills. 
Develop new potential. 




The NTS 

Project-Method of 
learning at home 
has been in effect 
for over half a 
century. 
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The equipment you build and Keep makes it all 
happen m home study, and NTS offers some 
of the finest available. Your NTS Project- 
Method courses include much the same 
equipment you’ll meet in the field and use on 
the job. And your lesson materials and 
manuals are geared to help you train more 
effectively You gain new skills— acquire first 
hand experience with tools and test 
instruments. 

ELECTRONICS DIVISION; Courses include 
exciting new digital test equipment, NTS/ 
HEATH digital stereo receiver, and other 
advanced equipment. Color TV courses 
feature the NTS/HEATH GR 2001 com- 
puterized Color TV (25" Diagonal) with 



varactor diode tuning and digital read-out. 
Computer courses now include the NTS/ 
HEATH computer with 4K memory. Interface, 
and Video Terminal, 

MECHANICS DIVISION; Learn engine 
diagnostics, motor overhaul, transmissions, 
automotive maintenance. Courses include 9 in, 
solid-state automotive oscilloscope, testers, 
tools, mechanic's steel tool box, & more, 

AIR CONDITIONING, REFRIGERATION/ 
HEATING DIVISION: Learn servicing of 
commercial, industrial and residential heating 
and cooling equipment Courses include 
hermetic analyzer, leak detector, charging 
testing-purging manifold set, toots and more. 
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Train at home on advanced equipment 
from NTS... the first name in home study. 




S-rtVAF. u Pf flecepr«p? 



HOME APPLIANCES DIVISION: Courses 
cover repair and maintenance of washers, 
dryers, ranges, smaller appliances. Equipment 
includes NTS Circuit-Trainer and professional 
multimeter. 

NTS TUITION is reasonably priced, and sev- 
eral plans are available. Complete information 
on all courses is clearly described in our cata- 
logs where lessen units and equipment are 
shown in detail. Send card today or write for 
the FREE catalog in the field of your choice. 




TECHNfCAL-TRADE TRAINBNG SINCE 1905 



Resident and Home-Siudy Schools 
4000 So. Figueroa St.. Los Angeles Calif 90037 



NO OBLIGATION. 

NO SALESMAN WILL CALL. 

APPROVED FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS 

4000 Spush Figu*raa Si . Lei Angeles Cnlrl. 90037 
VI«Hie s*fid +RLL Color ClUFl^ ring Sample LWifrfl. 



Dept. 201 QJS 



E letfr en i ci Di*1iion 
Miclunlei Din lion 

Air Condllioniiip/RtTrlfheraliofil'Ktflllng Oilmen 
House Appliance* Dm n ion 



NAME 



ADDRESS 

APT,-- _ AGE 

CITY 



state. 



ZIP. 



I 



□ Chech il iniBrBJSufl in GJ Bill jftlpmul K jji 

□ CnecK if Intansled ONLY m ciMjioom ir*imng in L« An ye I « ^ 
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FREE BLUEPRINTS and TRIAL LESSON 

—hr your g raster success in Building 

Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and tria Masson in Plan Heading 
as a means of trying out Chicago Tech s 
home -study Builders training. Learn hove 
you can master Plan Reading— Estimat- 
ing— and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE— see how you, too canpre- 
pare for a better job— higher income, or 
start your own contracting business, 

rn PHONE TOLU PACE (24 HR*.) 

1*000-521-4650 Art 
CHICAGO TECH/Sc hool for Builders 

2000 S. MicMgan Avenue, Chicago, IJi,6b0i6 



CHICAGO TECH/Scfteal *0* Builder* )^* r * n * 
D*pu ph -49 5000 s. Michigan tw* Check 
ChfcaatJ, MU 50616 Hire l_l 

Fleet* 1^1*11 im ■ Fro* Trlel L»M, Bluftprlm* 
end Ouiicm CdEtkdg. I underttend there |« no 
cbliaation— no salesman wUl cal). 



NAME. 



_AOE_ 



ADEJflESS- 

Cl TV 



.STATE- 



-ZIP- 
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/ rjOVJi Turn TrOfm lnlo Valuable Lumber 1 



keeping them off the road, The M ) mid- 
engine muscle car wrh shown, and the 7& 
passenger car lineup whs bated last 
month (page 47, Mar. ’Tit], The M-l won't 
likely he seen here— not even in Beverly 
HttLs— butthe3£0i, 528 i (displace inn it i.s 
trimmed to 2.8 liters from 3.0, hence the 
designation change), 733i and 633CSI are 
a joy to behold (and, alas, the prices will 
break you 3" hearth 

Ford Fiesta, don't forget, is a German 
car, hut is more often considered intione 
the growing number of "world cars" that 
a redesigned to heal home in many coun- 
ts** and meet those countries)' safety 
wnd emission standards The three-tiuor 
hatchback has met with great success 
here and will continue among Ford's 
winners if fuel -economy legislation as 
applied to domestic-sponsored imports 
doesn't push it back to the shores. 

The cars of France 

Swirling around the Arc dc Triomphe 
they're a colorful blur, and French 
cars — even the smallest and lightest— 
eat up cobblestones as if they were 
cream puffs. A xippy Renault Le Car is as 



smartly, and Jaguars at a more careful 
pace- 

MG midget unci MGE models just won't 
quit. Even when U.S. bumper standards 
threatened these cars, the British 
bounced back with curs that thumbed 
their new noses at the goings on. You 
didn't think these two would be any dif- 
ferent for this year did you? 

Triumph Spitfire is its same old self, too, 
hut there are new things happening with 
theTR-7: Next month we'll see a convert- 
i ble(see page 0#J and the V8- powered TR- 
H. We'll see and drive them soon and have 
more in a summer issue. 

Jaguar, too, has some changes in 
store— for the Series III XJd and XJ12 
sedans — and we'll bo showing the tip- 
dated versions soon. The swift XJ-S, En- 
gland's refined answer to the pony-car, 
will stay as sweet as it is , J agw< - ars e x ude 
a carefully polished elegance — rich 
woods, leathers, little hidden cabinets, 
good Gid World craftsmanship. They 
haven't made cars like Jaguars in this 
country for 45 years. 

Lotus's wedge- shaped Esprit went for 
a swim, you'll recall, with James Bond in 




Rabbit convertible in 
this unofficial photo 
has no bumpers or 
trim, but you can see 
what a n exciting run- 
about this will be. 



Lancia Zagato la an 
open car based on 
Bela chassis. Front 
roof section re- 
moves; rear folds 
like convertible top. 




cute aii a beret and a luxurious Peugeot 
in quieter than a Marcel Marceau. 

Renault fnr '78 boasts the Gordini 
coupe/con vert ii bit (it has a removable 
hardtop) as its flagsb ip, and continues its 
Le Car in base and deluxe versions. The 
Renault IS four-door sedan, a contempo- 
rary design now sold in Europe, will be 
here next year. 

Peugeot ft0-l sedans and wagons (gas or 
diesel Four powerplantsf have aged 
beautifully. A 604 has fewer wrinkles 
around the eyes, being Peugeot’s must 
recently introduced model, but it doesn't 
give you a diesel option. 

The cars ot Great Britain 

There are no DrLorenn sports cars 
coming here from Northern Ireland yet, 
so wp'lt postpone any further mention of 
that one, Down in the English Midlands, 
however, British Leyland is cranking 
thorn out: MGs and Triumphs ri ght 



The Spy HTio Ltwed We Giugtaro de- 
signed the E sprit's body, which cloaks a 
five-speed transusle behind its m id- 
placed engine. The Lotus Sprint and 
Elite look like twins to the untrained eye. 
but the Elite hoasts airconditioning, 
AM FM stereo, and an automatic trans- 
mission for the first time, Sprint and 
Elite go witli front -mounted en urines and 
rear drive, 

Just introduced is a fourth model, the 
Lotus Eclat 2+2, It. too, offers automatic 
transmission (which bumps its pries to 
$28,500). 

Rolls-Royce has one of the world’s qui- 
otyst auto factories. Craftsmen,, not-ma- 
ehines, put these lengendary cars togeth- 
er, .All lour Rolls-Royce series use the 
same 4l2-cu.-in. Y8. Its horsepower re- 
mains undivulged but ia "adequate." 
Prices for Rollses start around £50,000 
and swing up over $104,000. 

fFtetTSE- turn (p page 248) 
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Spectacular “Night-Owl” Glasses Cut The Glare Dramatically. . . 



Lets you drive thru fog or night 
and blinding glare with 
lifesaving visibility and safety! 




/Penetrates 
dense, 
hazy fog. 

/Cuts down 
oncoming 
headlight ^ 



/Reduces 
blinding glare 
from reflected 
summer, winter 
sun rays and 
snow. 

/Prevents 
eye-strain 
and fatigue. 

/Ideal for outdoor 
sports. 



Imagine being able lo see dearly through oncoming, dazzling auto- 
mobile headlight glare while driving or pitchbfack highways . . _ 
penetrate dense, misty, hazy fog . . eliminate glare of blazing sun 
and glistening, blinding white snow-do all this with no straining, no 
squinting, no fatigue but with ihe greatest of driving ease and comfort, 

Yes, you can reduce dangerous nighttime headlight glare from on- 
coming cars , . , your vision can pierce dense, misty tog to detail 
the road ahead . , , you can improve your night driving vision 10 that 
of a night owl with these spectacular, scientifically designed impact 
resistant glasses 

These remarkable "NighE-Owl" glasses are made of special amber- 
yellow lenses that let through infra-red light, but filter away irritating 
aod blinding ultra-violet rays. Instantly you see more clearly . . , 
dazzling, blinding headlight glare from oncoming cars look like soft, 
amber lights . . objects in a fog-drenched distance take shape, be- 

come more cfearly defined. You can judge distances better. Enow and 
scenery will took more speclacular. yel you'll see more clearly and 
more safely without shimmering, blinding effect. 

The "Might-OwT frame is attractively designed for a comfortable tit 
—one size fits all. Also available in handy clip-on style to fit your regu- 
lar eye-glasses. Each style comes in attractive vinyl carrying case and 
is boxed. Your cost for either style, only $7.95 each. Order several to 
keep in each of your cars. Satisfaction guaranteed or your purchase 
price refunded within 14 days {less postage and handling, of course), 
Order today— NO 

& 11?1 Enttri he* St I "4 , Ps«i1i U &I1" Nr 



- — — _ .NAIL THIS N 0 n I S K COUPON TOt?*T ^ — - 
ENCORE MOUSE. flijt. irDC-MI 
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Vtsi Please rifsti m me "Night-Owr glasses 
cheeked bmow, so f can enjoy improved visibility 
while driving a; nrght or in fog. 



ClUCk style ind i n ill l jK fT 

quantity mires: 



E# i iO) Regular Frame 



□ „. (#t?D) Clip-On f rame 

Pi oair of "Night-Owl" Driving glasses m vmyJ 

carrying case ror 37 9S plus nesrage S handling 

QSIV6 J1.T0— 7 pair "Nlghl-Owr Drying glares 
In vinyl carrying cases i&r $i3SS plus ft GC 
postage & handling 

I understand that If I'm not fuity sanslcd with rr-y 
Ortfqr, I ffl*y return M wilhifl 14 <Jty4 fflr * complete 
refund flf my purcHase price fl(5S postage & handling, 
pi course). 

Amount enclosed S INY rmdents sltm add 

sales mc.J no C 0 0 s please 

ru . mtc ITI □ VISA teanliAmerkardl fxp. 

l n a.n bt □ Master Charge Oaty. 

Crufit 

Card # 
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Address . 



I 
l 

| City. 

t 

L 



Si a te Z ifl . 
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Co-op Buying Power To The People 



R.E.l. offers the widest 
selection of camping 
backpacking and climtHrig 
gear anywhere in the 
United States, 

There arc al least 2,200 
items in (he new Spring 
Catalog— a whole outdoor 
shopping center in one 
fat catalog. (Send the 
coupon.) 

R.E.l. just paid its members' 
a 10% dividend on 
individual purchases in 
19 



You got all the tienelits 
of co-op buying power. 
Like low prices— the most 
competitive price possible 
while maintaining product 
duality and safety 

“R.E.I.'s whole locus is 
on muscle^powered. non- 
moiorized activity. Their 
people are outdoors 
people first and sates 
people second— from 
tho person on the floor 
to the president, who just 
led the successful 
ascent of K2. 

There are BOO. 000 of us 
all in this logether. 



t&m 
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WtoNnolon State call I -£00-552-4084 
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OFF-ROAD 

TIRES WHEELS 

AT DISCOUNT 
PRICES BY MAIL 



Ram Ore 01 America s CHtfesl And 
Largest Tires A Accessories Dltlribulftr 

Urvq in Of od'J* Dfl Fre^i| C&KS t« 

I FREE CATALOG 

1AY ROBERTS TIRE CONNECTION 

^ept PM 4< now VII Royal Amp eaite MO 21201 

PM A 

| NAME 

IMPRESS _ , r 
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BALL POINT PENS 



tne^penitver less then a ecral40« stamp each. 250 
Tor tJ5. AiaorTtd Lralbri SlAie up 16 ilmrs priming 
Qrdrr from 

STONllCH,, DEPT. PM-I 
till For ait Avf., 5*ftta Clara, Ca. t»50 
aiidw M mmwki m ttt-urr 




RAISE QUAIL 

iWPtusuatANOfflgriT 

fRCtLCr JW-I iELL - IE 3 -6« 

1$ kin Babah.'i fa* vd 

trfihim 

•^t5i»tNtSi«£«BEt&- 
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Hfj p--rni: - pi(t:l iui i 
k*dKt|l 
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SAVE GAS 



GET UP TO 47? MORE 
MILES PER GALLON WITH 

KiT LflB SEVEN 

ENGINE OIL COOLANT 




SEVEN 



Ksylab Seven engine ail 
ccHJianl is h 3'ixiucl al 
advanced ^ibneatinj iwn- 
rtoiogy mat. when added 
io any standard minor 
oil, becomes 3 heal and 
irrtlian Irghtmg system 
By "Kll i'ip the suri&te 

Cflin-sion or (he c*\ mc^ 
cates. Sewn reduces 
liuid Indian in the oil 



iteRtl and rnclwn, between 
|fio Oil and ermine par Is 
indaperidanE laboratory 
baseime iesis prove nac using Xryiab 
Seven can give you up lo A V? owe 
miles oer gallon 



"AS ADVERTISED 
ON RADIO fit T-V,"' 

ONLY $4.99 



Kavli'Vr R £. D Ccjrp Mail Order Oepl 
a StpEwn So FlulheHerrt. N J 07O7-D 
Pteaue vend twmes mr St pg , ;a 
plus 50* oo & I a pe 4 handl iri-g ca 
Cheek' Monty Ordfl-r. Charge My 
Mstflflr ClTfl V'-sa Amti Express 

AcctKi^l * E«,p Data 

5'yndturt! 

TirTnij 

Address 

Grty 5laSe Zip 

NJ RESIDENTS ADO 5% SALES TAX 
SATISFACTION GUARANTEED 
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The Silver' Wraith 1 1 is a longer-wheeli- 
bafte version of the Silver Shadow ll Ke- 
el »*i- Then there's the Corniche convert- 
ible or four-place coupe for the more 
sporting. And the I tali an -designed Ca- 
marine tenses those who spare them- 
selves no vanities 

TYR became the marque of TreVoR 
Wilkins&n who marketed his first coupe 
in kit form in 1957, For yearn, the TVR 
used Triumph TR-6 in-line Sixes, Today's 
TYR Taimar 3000 coupe and 3000-5 




MG B Is powered by 1 . 8 -I iter Four; optional 
on four-speed box is electric overdrive. 

roadster borrow the Ford ohv Vti engine, 
which gives acceleration equal to or sur- 
passing the likes of Corvette, Porsche 
911, and even Ferrari, 

Hard- and soft-top fiberglass TVR bod- 
ies rest on tubular steel frames, and the 
company builds one of the few genuine 
roadsters left with hn neat- tu-good neas 
side curtains instead of windows. 

Only about 400 TVKs get produced 
each year, and they're quickly snapped 
up by a corps of diehard enthusiasts who 
are willing— nay, eager— to shell out 
$17,000 or so per copy. 

Aston Martin '» two- pronged attack is 
with its Volante convertible and V8 
Grand Tourer, The V8 that rockets these 
ears to &Q mph in seven seconds displaces 
5.4 liters and i« assembled with great 
care at the Aston Martin Lagonda, Inc, 
shop*. The ragtop runs $70,000 (see 
Impart# A' -Ifarijj-MpftrfH, page 17, Feb. ’79) 1 
and the GT coupe, $r»0,tK10, 

The cars of Italy 

Italian car designers do a lot of work 
away from home. Their ideas are in care 
made ail over the world. The yet-to-be- 
born Dc bureau, fur example, has its guH- 
wing door and roof structure being engi- 
neered by Grumman Aircraft and high- 
technology Lotus is also involved in its 
design, but the lines are . . . Italian. 

Ftafs new Strada is the hot one right 
now. The $4206 (base) hatchback* have 
just gone on sate in two body stylos 
(three and five -door) and three trim lev- 
els (standard, custom and luxury). We'll 
have a Firsthand Driving Report next 
month. 

The rest of the Fiat line includes the 
Fiat Spider 2000; Brava coupe, sedan 
and wagon and the XI/8, 

Lancia cars, also in the Fiat family, in- 
clude a now, limited- p rod net ion Zagato 
for '79. This year we’ll get only £000 of 
this Targa-tupped Lancia built by Car- 
ro 2 ?,eria Zagato- 

iFiease Jurn to page 350) 



240 POPULAR MECHANICS 






AMERICAN ENERGY CORP. 

s** STOP BURNING UP 



YOUR MONEY! 

K ^ ^ 




INSTALL 
THE 

THERMO MATIC 
DAMPER 
YOURSELF 
AND SAVE 



NO MOTORS 
OR ELECTRIC 
PARTS, WITH 

Thermofmatic 

Bonus - Also Saves On 
Air Conditioning 

3 Inch Flu AQ QfT 
4 Inch Flu 43.90 

5 Inch Flu CO OK 

6 Inch Flu • vw 







iwt 



50 % OF 

YOUR HEATING 
$$$ NOW 
GOES UP THE 
CHIMNEY. 



Michigan ConsoFi- 
dai-ad Gas Company, 
the midwest coun- 
terpart Of COn EdisOn, 
taxied flu@ dampers 
for over a year with 
results that showed 
average savings of 
23.64%. The presi- 
dent of the utility 
testified: lo these saw- 
ings before a Con 
gressronaF Committee. 



TWO EASY STEPS TO SAVING UP TO 30%OF YOUR FUEL COST! 



7 Inch Flu 

8 Inch Flu 



69.95 



ADD S2 00 TO ABOVE FOR 
POSTAGE AND HANDLING 






CUTOUT 







REPLACEWITH 
THERMO/ MATIC 



Fits Gas or Oil Furnaces 
and Water Heaters 




j 



STEP 1 

MEASURE AND MARK AREA. THEN CUT AND 
REMOVE SECTION 



STEP 2 

NOW INSTALL THERMO/ MATIC IN PLACE 



Even if you are not mechanically inclined, 
your friend or neighbor can install it effortlessly. 

SATISFACTION GUARANTEED OR YOUR MONEY REFUNDED 
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79 CARS JUST OFF THE BOAT 

( Conbnuttti fr om ftetg)_24&} 





In Just 5 Minutes! 

It's pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof. You call your local 
roofer and arc shocked (o learn how much 
roofing repairs cost these days. 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water , . . 
from your leaky roof , . , 

But, now at last, the new and truly revolu- 
tionary Lt.S , Polycom Roof Coating? Imagine! 

A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long, U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet dike film in minutes 
— no heating — no mixing — use straight from 
the can. U.S. Polycoat adheres lo asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 
match your roof. 

U S, Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, loo. But, if your roof is leaking send for U.S. Polycoat today. 
You’ll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 

U.S. POLYCOAT. INC.. 2«fl Mtlrno Dflvt * Afllnftwt Haifhti. lit, 60005 * [3121 264-5010 

— — HAIL TODAY — 

U.S. POLYCOAT, INC. (W PM4 9 

29?e Mtlrno Drive * Arlington Haights. IN. 6000$ 

Gentlemen' Please rtJsli me pllfflll of U.S. PolytMl, 

□ \ Gftl-SIJ,?S □ 2 Gftl.-$26.4Q □ 5 Gftb Bu*kct-|63 *0 Include S 1.50 Per Gallon for 

FTottiigc and Hurdling Enclosed isD Check □ Money Order for EcHal ofL. Q Chiuilr my 

under EO; Q VIS A/bank Ataencufd □ Mutter Charge Acci, No. Exp. 

Color; Q Ckw □ SlNer Q Black □ WX|h □ Crete □ Bid □ ftre^rv 

One galldft ra krn npfifi)*. SOrp |ltt khJ*ii lect r* uppm* IlSOio^OOiquirr ler! FNc gallutli 

■pproH, IMk rs ^care feel ikpeedi on rype of mrfpce 



ftiei Name 






City Silts Zip 

DEALER: AND APPLICATORS INQUIRIES INVITED • (312) 364-5010 & im. U.S Pwn«i 




If you wont think of buying 
your dock kit from anyone bill 
m manufacturer,, .you ought to 
fed the lime about buying 
your movements! 

* We manufacture o ■assarlmfiN d s-oinJ 
rtaaivy prsasion movements now avnuable dl- 
recriy to Ihe clock Builder at marujrnciurer's 

OficBi * immedwie d«Hvorv from our wars* 
house * Wide selection c( dioU. Lyre pen. 
duiums Dot* mcharism • Very low pacea on 
specials- • we also nandcrofl enquisiie repro- 
ductions c* tra worlds DeSJ-deStflfwa orand- 
father, grandmother, mqnw and rsgukarar docks 

$end $ I far movenwn catoiog.- Si in* dock otIckdd 

HEINZ JAUCH INC. 

US ScsrBc Hiahvmy 9fi boat 405 
Sinope, Aks&Qonfi 36632/(206) &26-0467. 





Mihi Tram xE 

hWM in spare Jim*. Nfl 
need EOqul! k lure* or 
joe. Special cycle 1 »li 
mo urn imlmmanEi 
Indudta 
VltWfOf 
IE FACTS' 



Ilia tMltMUlmhx. H ngiDiETCLrunir 

Campn 0... tot P803B. Nmpvi Such U WIH 




-ACCESSORIES 

liOPejjafl, - Hprts and Fens - 
Do If Youruelfer or Sonoua ftacer 
Send S3 00 tor CilulOg 
and Track Directory to 
G £ M ProdudS 
&W PM Bo* 045 
Stream, il eoi e? 



The mainstay of the Lancia line is 
3lijrht]y changed: The Beta coupe haa a 
new roofline for more headroom. Beta 
coupe changes, are shared by the HPK 
model (for Hijfh Performance Estate), 
The Beta sedan continues as the bargain 
Lancia at Alt Lancia models offer 

an automatic transmission for the first 
time in the marque's 70-year history. 

Alfa Romeo also boasts an automatic 
for the first time. The Automatic Sports 
Serian joins the Sport Sedan, Sprint Vel- 
oce and Spider Veloce models. 

The exotlcars 

Pm sure M iiserzit L, Lamborgrhmj and 
Ferrari won't mind being: lumped under 
a single heading. The last thinji they are, 
are lumps. Maserati, the masterpieee of 
Modena, comes in three styles. First, 
there's the Merak SS, a V6 miid-enfrined 
2-1-2 with five-speed. Next, the four-place 
Khamsin with aluminum VH, four Weber 
carbs, choice of Torque Flite or five- 
speed, plus power steering. Finally, we 
have one of the world’s quickest four- 
door sedans, the CJuattropnrte, which 
tops out at 14b iriph. The com pony mi^ht 
alau import the exotic Kyolami coupe at 
the end of this year. 

Ferrari turns heads quicker than a 
wink. It's the supreme sports car— the 
ultimate object of most drivers’ automo- 
tive fantasies. In the 30H GTS, Ferrari ’a 
m id-placed, twin-cam, transverse V8 de- 
livers 240 horses, Hiving a top speed in 
the neighborhood of 160 mph. 

Lamborghini makes the ultimate ex- 
oticar: The Lnmborifhini Countach S 
sports car aluminum body, tubular 
space-frame chassis, and mid* mounted 
dohe Vl2, They form the basin of what, in 
every way. iroen frtr beyond the cal! of ev- 
eryday motoring. Countachs are built to 
spec i a E order only for customers willing 
to part with over $K0,G'GQ, 

The other Lamborghini that's avail- 
able Statesi tie is the Silhouette, a Z + 2 
coupe with smgle-overhe&d-cairt VS, 
again mid -placed. The Silhouette weighs 
2606 pounds and, like the Countach S. 
comes with five-speed and fully indepen- 
dent aprlnffing. 

These last cars are exciting, indeed, 
but don’t fully qualify as beinjf “just off 
the bout," since many of their buyers 
pay, oh, $£iOO0 to have them shipped here 
* , , by air freight. 1** 

GREAT DECKS YOU CAN BUILD 

i Continued from gaps ] SB) 

end, the annual rings should arc up* 
ward {bridge fashion). This will minimize 
cupping and warping of Ihe floorboards 

Be sure to add railings to all elevated 
decks. Also, il toddlers, youngsters and 
dogs will use the deck, it s wise to add 
chicken wire to the railings to keep a child 
or pet from crawling through and falling. 
The stairs can be kept simple as ours are 
But, it yours are more than three steps 
high, add a banister. 

The decks shown were finished with an 
exterior lalex stain Irom PPG Paints. M 
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these men just joined the Navy but have 
6 months off with pay-building benefits? 



ft's part of the Navy’s Delayed Entry 
Program which gives you lots of time 
between your enlistment date in the Navy 
and your report-for-duty date. 

Time to finish your civilian schooling* 
Time to tie up any loose ends in your per- 
sonal life, be with friends, travel, or time 
to just relax a bit. Delayed Entry even 
gives you time to watt for an opening in 
the Navy School of your choice , , * in case 
that school is full when you apply. 

tf you’re enlisting in some of our more 
specialized programs, the Delayed Entry 
Program will even allow you up to one 
year before reporting for active duty* And 
that time period counts towards building 
seniority for pay. 

For all the details of the Navy's Delayed 



Entry Program, and to find out which 
school you qualify for, get in touch with 
your nearest Navy recruiter* Fill out 
the coupon below, or call, tool free 
800-841-8000 (in Georgia call 800-342-5855). 
Sign now . . . sail later * . , with Delayed 
Entry* 



I 



N avy Opportun ity Information Canter m » 

P.O. Box 2000 Pol bam Manor, New York 10803 

Please sand me more Informal Ion on the Delayed 
Entry Program. I understand there is no obligation. (G) 

t 
I 
I 
I 
i 





(Hlddlef 




(MA«U) 






tcittf 


48t«t*3 


(ZW 


{Dili el JlrtfK) 




(fHfi el Eduealkm] 


{Phoo*| 


«Ai**3 

nut an tan Mr hmi tttt km 


|NniHb*f1 



NAVY. It's > not just a job. It’s an adventure. 
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The amazing, 
rotating airfoil 



ROLL-O- KITE 



Convert your 
fireplace into a 
functional furnace 



/ SO 50 each 

_7 T sent prepaid 

The unusual resign ol ihi& rapi<% spuming n-rfoil 
ma-Kts n generate siiung lining for-eeis "A GR£AT 
FIVER"' f 8*1 the thrilling, winning pull as ii spins A 
climbs high inlo the sky, Amaje yaur ftlefWS as yout 
wile ms : 5 above theirs! Quick, easy to assemble 
wtttlOUl glwr or tool*. 16 Inch Wide Kith a men round 
ends. Complete k-I ft ass empty & flecacalmg mslnuc- 
■icns Eleven piece ki1 indues all lillmgs, Hand- 
somely Pexed for tun gill-giving An txcsjfcflt 
weekend lamny protect. 



S3.!ia each, 3tar$iD-0D 
■ ,. ISO yards oMhing siring — $ 1/50 

/'■ 3hltes A 3 «yfnB strings — I1J 50 

GanaC - hi dtOps add SI DO per Kite Cakl res. add 6' . 1 m. 
Snl tsfKEian guarm I eed Send check 0 r monty artf ec to 

RAFCODept PM 4 

3136 KbsMwb SL, Torrance. CA 90505 



* Cut your heating bills 
by half or morel 

* Protect your home in a 

blackout or power outage 

Not a toy 
O* gimmick! 

* Exclusive 
slainless ste*l 
tabular heal 
exchanger ig 
guaranteed 
5 ysaxs . , . 
Should Iasi 
a lifetime. 
* High beat qu I pul 
■Airn high efliciency 
evsn wirhoul aux. blower 
> Bum coai or wood * Instaila 
easily - Unique Stay-Ciean window design 

Performance & Satisfaction 
MONEY-BACK GUARANTEED 

Write for FREE Brochure: 
THERMOGHATE ENTERPRISES, INC. 

2705 N. Fairvle* Dept 17-&04 
P.O.Box 43021 St Paul HIM 55164 

Or CALL TOLL FREE i e00328-0&82 



ThermoGRATE* 

. i*79 TEI SI Paul MN All rifluu r wtvtd 



PIPE TRAY 

(Continued from page 13 Gy 

E) in, long, Bore a aeries of ^-jn. holes 
through the bar. Weld a 3-in. length 
of 1-in. cold-rolled steel to the center 
of the bar. Next make two fulcrum 
pins. 2 in. long, from I£-m.-dia. stock. 
Machine half the length of each dow- 
el down to % in. to fit the bar holes. 

Mount the faceplate on the lathe 
and set the lathe at slow speed. Uu- 
brieate the copper where it is to be 
spun with beeswax or an old candle. 
The spinning tool is an old mop han- 
dle that has been sanded round on 
the end. Now start the lathe and ex- 
ert pressure against the copper and 
against the fulcrum pin with the 
spi raning tool. It is very important 
that the ns el a I be stretched evenly, 
and that the spinning tool be kept 
moving so the met ill won’t become 
thin enough to crack. 

At first, the copper begins to take 
the shape of the walnut bowl quite 
easily* but spinning causes it to 
"work- harden” and it will gradually 
become more difficult to spin. When 
it does, at about Vk in. deep, stop the 
lathe and remove the copper. 

Repeat the annealing and pickling 
steps and replace the copper on the 
walnut. Lubricate, and continue to 
spin. It may be necessary to anneal 
and pickle the copper once more be- 
fore it is spun to its full depth. Spin 
the outer rim of the copper so it rests 
flat on the walnut block. 

I f you find that copper is too diffi- 
cult at first, substitute the same size 
piece of No. 20 soft aluminum. It re- 
quires no annealing for this project 
and is easier and faster to spin. 

Spinning projects usually have 
the edge or rim trimmed while still 
nn the lathe, hut this operation will 
damage the walnut block in this 
case, Stop the lathe, remove the 
spun copper and. with the use of tin 
snips, cut a %-inu-wide rim. This 
layout is made with a pair of divid- 
ers, using the hole in the copper for a 
center point. File the edge of the rim 
true with a single-eut file. 

Fasten the copper liner to the wal- 
nut with the center screw. Polish 
with tine steel wool as it turns at 
slow speed. Stop the lathe, remove 
the completed copper liner and re- 
move the faceplate from the lathe 
headstoclk spindle. Cut the walnut 
block to shape on tho bandsaw with 
the faceplate still attached. 

Return the faceplate to the lathe 
and turn the outside shape of the 
tray to match the dimensions of the 
drawing. Sand with 100 grit, fol- 
lowed by 150 grit. Apply two or th ree 
coats of urethane varnish, followed 
by light rubbing with 000 steel wool 
and a coat of paste wax. Remove the 



faceplate from the lathe and insert 
the drive center into the head stock 
spindle. Carefully remove the wal- 
nut tray from the faceplate. Using a 
drill press, drill a ^-in.-dia, hole Tfe 
in. deep in the center of the tray. The 
center hole used for holding the cop- 
per for spinning has now been re- 
moved, and the hole thus drilled is 
used to secure the knob. The center 
hole in the copper liner must also be 
drilled from the bottom side of the 
copper to :, /h in. di a. using slow speed. 

The knob (drawing, page 130) is 
turned from a piece of 1 bfexl 
hard maple, using standard spindle- 
turning techniques. After sanding, 
finish with three coats of urethane 
varnish. The tenon, which is : Vk in. 
diu. by in, long, has no finish. 

Place the copper liner in the wal- 
nut base and complete the pipe tray 
by gluing the tenon of the knob into 
the center hole of the base using the 
lathe as a clump. — R. Swiittfttrd. 

PENTAGONAL MAILBOX 

(Continued (torn page 132} 

surface and glue the front, center 
rib and back end in position. Use 
small brads to hold these pieces per- 
pendicular to the floor until the glue 
sets. Then attach the two sides with 
brads and glue. 

Fit the roof pieces and mark 
where they touch the ribs and ends. 
Paint these pieces on their inside 
faces, but leave glue contact sur- 
faces un painted. Caulk any gaps in 
the floor/rib assembly and paint the 
entire inside with exterior primer. 
Next, glue and brad the top sides to 
fioor/rib assembly. Caulk outside 
seams, fill holes and sand smooth. 

Temporarily attach the door in 
place with the 4-in, piano hinge- At- 
tach the hard wood knob. Cut and 
drill the brass striker plate, bend it 
to the curvature of the door top, and 
recess it into the top of the door. At- 
tach it with two Uidn, No. 4 fh 
screws. Check the door action and 
bend the catch down so that it just 
grips the door and holds it closed. 
Drill a E A-m. hole in the front of the 
floor for drainage and a 3/lfi-in, hole 
in the right side for the flag mount- 
ing. Remove the door for painting. 

Prime and paint the mailbox and 
door with at least three coats of 
enamel, sanding lightly with No, 400 
wet-or-dry paper in between coats. 
Make the flag assembly as shown. 

Now all that remains is to mount 
your new pride and joy to a new or 
existing post using at least four 
bolts of a suitable length. Make sure 
the mounting meets local postal 
rules; if you are not sure, check 
your post office . — Warren IV, 

Sender Jr. 
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Keep your car show- 
room bright and 
never wax it again! 



Ep ai — m w 'mm 

PolyClass your car! 

New miracle Polymer "Glass"Sealant completely protects 
your car's exterior finish — it even restores original 
luster to used models! 



Available only as a ser- 
vice by new car dealers 
for £100- $200. How do it 
yourself in less than an 
hour for only £29.95. 

j 16 oz- bo( He, enough lor 3 cars.) 

The aiomenta va. your Once 
beautiful car,., You've probably 
experienced lL Your treasured, 
ehitiy new automobile gradually 
fades and dulls The once brilliant 
finish turns chalky and washed 
out. Even hours of waxing and; 
butting can't recapture that new 
car took. . .Until this new chemical 
science discovery 
Never wax your car again - , . Poly - 
GloSear is not anything like a 
simple wax or polish. It is actually 
a miracle polymer glass formula- 
tion serving as a powerful sealant 
and a beautiful exterior finish 
When applied lightly to your cars 
finish and chrome its exclusive 
Rlautromalesciildr Action literally fuses it to 
f/ie surface, looting in luster and a brilliant 
shine, almost laminating atseSf to your car for 
years., .shutting out harmful sun, ram, pollu- 
tion, salt, deterge nts and other elements that 
normally ruin the appearance and value of 
your car, 

Prevents oxidation from starting on new 
cars,,. and actually removes it fro-m used 
models! Poly-GloSeal" is hie tally a Glass 
Shield that becomes par! of YOU! car's finish 
Your new car's paint is simply not allowed to 
oxidize . lor 3 Years' 1 Then Poly Glass* it again 
for years more of protection If your car is not 
new, PolyGloSeal* will actually remove the 
oxidation, add gloss, and stop further oxidation 
lor 1 year before you need to apply again, It is 
similar to covering your car with a non- 
penotrable coat of polyurethane 
Enamel spray paint can't even got through 
the clear glass shield... When this new 
professional ai/fomoftve product is demon 
gtrated c d car dealers the "spray paint tost" is 
used. Poly-GloSeal" is applied to a car s hood 
After it dries it ig wiped off and a can of 
enamel spray paint is sprayed directly on it, 
along with magic marker and other solvents, 
Than the observers are astonished as all of 
these are wiped ol! the hood with a mere 
cloth Nothing,, not Evan dirt and dust can 

"TRADEMARK 




Poly-GloSeal’ makes 
standard waxes and 
polishes Db&olxte! 



adhere to the surface"! 

No rubbing, labor or buffing 
equipment needed..- Poly Glo 
Seal* goes on easily and quickly. 
You wipe it on with a cloth, let, it 
dry, and then wipe it oft. It rakes 
only a few minutes less than an 
hour The train ingredients are 
Polyglass*, another substance 
similar !o Toflnn*. and a minimi) 
amount ol -silicone to ease in 
wiping ti on (Also highly recom- 
mended lor boats and air planus). 
Between washes you need only 
wipe your car with a damp cloth 
to re- activate tis brilliant dirt and 
dust- repelling shine. 

The incredible Pdy-GlcS«al’ 
'Brilliance Guarantee' 1 .,. If after 
using it. you are not pleased for 
any reason, return the unused 
portion within 2 weeks of re-empt 
for a prompt refund ol the entire 
purchase price Further, if Poly- 
GloSeaT does not protect youi 
now car tor 3 years Or your usud 
car (90 days old or morel lor ) year, write and 
tell us. We'll take- you r word for it, and return 
yout small investment on a pro -rated basis. 
However, due la the extraordinary quality ol 
this fully -tested product, we are confident 
that this would not be likely (Note’ Poly 
GloSeal* is 100% sale to use — sr can also be 
removed with mineral spirits). 

CALL TOLL-FREE FOR INSTANT PRO- 
CESSING 1400*235-6945. Calif res call 
605-966-7167, Or send coupon 



EL 



PUjd3c s:-i i:,in |.i| Ly ship- Ihir J«xLow,skj Di-dor for Pbiy-GliiSttn!* 
If not i 00 -f pJeawd aJtet uamg it *n rtiy tie j tin ret urn 
i ho u mi wd par fiOjs w-n hi n 2 weak 6 l*r in <■ nq u**i i etiud, 
uick tf-lund ol puEch*3fi pEio Chflck One 
Ship I 1.6 oe BdEILc ,i S29 95 I plu* S2 shipping and 

Ivi -id ling i fa Ot 

D SAVE 5 ]0 MORE £h:p 2 Bal Ill's u 52*195 I plus, 52 
•tuppimj and hflntilin-gi f-a 

J Check as Money Carder erurkuw-d CA rt-s add 6 ’ 
:-i ieo Id Itf 

□ Charge my ■srvi.lil caid iiumbtu bclu** 

□ Ra ;i It A mil 1 1 raid V,: , □ Chuig-rt 

AmaijEdn Eitpte-ss 1 1 nlocbo ni No 

□ U nci-s Club □ Cecio- Eliinc-iie 

Ciedil Cdmi No ■ £>p Dale- 

Nairn' — . — 

Ad d rvu 

C d /■ 5utd-‘ ?A p 

Sfaiihinf C toup. 

924 Amrapa St., Dept. 759, SanUi Barbara, CA 93101 

Si rii iti iiiy. [tie l‘J j'-J 




SURFACE PREPARATION 

HOW-TO 
BOOK 




New 28 page book, 130 clear il Id sbabons, 
easy lo follow i-nsf ructions shows lools to 
use for fix -up. paint- up, restoralian, redeco- 
rating lor inside and outside home improve - 
menl projects. 

Book shows how lo remove old wallpaper, 
hang wallcoverings, remove old pamt. pre- 
pare surfaces lor pa i riling, decorating, build 
brick and block walls, eui, slice and trim 
building materials the use of era (l knives, etc, 

SEND SI, 00 FOR YOUR COPY 

HYDE TOOLS, DEPT N 
SOUTHBRIDGE MA 01 550 



BEST BUY 1 . 



E AS Y-T O- A S SE M B L E KIT 



* 

QUIT 



mi 



For 3'6 diciiYi. Oliver diomi. ft&m 4' lo 6' ml 
CflmiJtirpbit vg¥indv. Atl diamb,. pdjull Ifl 
flwBr-r-g-fEoor H rs , or 8 ' 1 kV To ", 




Ptc-ple wkn'vt laakxd everywhere Id 1 1 hi 1 hr re 
nn'l cjnolhdr spiral itai-r orggnij lb at tou-fhxi 

e-yf combi notion price end qua lily ef mate- 
riel* end woritino nr n i p . W« believe- itl 
CALL Oft WftITE fOfl FACE BftOCHUftE 




THE IRON SHOP 



MANUFACTURER:, 
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Envy fast readers? Now you can learn 




SPEED READING 

in your home... for onSy $24.95! 

«fn spend reader* aHuj ^iji thnxigh ivw^fuiwn. 
iii.ty .i/ini'*, m Jt iuiv+J in a lr. 14 linn csF riiu rime it 
mini jjeoplt- Fvt' n more 1 umrt.rtng, thrv have a 1 «■ iter 
uiHtn^rnndln^ ns nJi.ii they re.-rd - milL nnifliiberniorf 
dearly 

Mu, spKHl rertdiT* m not natural ''genduse*." Must 
ilkt'h ftlfiV jj.tld hllltd litis fll lLl3l.Lt>. and SfH-EiC nirtJtt.1 
Uvailitgs .ii \|M'c-i,il 4-hi^m^ Cii ItMTii Ls-.ru'T iiMndirtfi (ini n(w 
i'.u can iilisii E' rhe itmple u»chrt|qi« of Speed fir tiding in 

WiLit MHl IlinlW. .ii iKiili MAI ritim 1 1 iu-iii i--. tU's I nl .ill. il 

tTsyis Lr k‘ss iLin you’d HippuM-^ouly 524.9fU 

Impnm’s yuur work efficiency, ,, 
increase* your reading |>tr^uK. 

Jfandfag is ii [tricelii^s lor fwiyone Vowll jei 
ntore piiptn/n >rk dt'iH 1 in less time, he tu ner dntiH lin'd, 
irffi-r slrnnaer imaliftcation* kir ndoanrntWAln YihjII And 
ini*' CnJoyTTttiiil in everything you read— books, magazine-s. 
ru.m.'si.iiifn.Th. I rode jnunwH. 

You [Ham i lie exciting, mtidpm way -idth lux* 
mi-, mil ii. iiLnS L-.iwiu-i plux ,i unique tiivilrtfl can*Wii'. aemI 
a beokd sdr.b or|ng exercised. Set yugr cm u (idee! 

LCilSMrtte ptlayi't iWKfcrav-iIWble a* am aptiun. wr 

l»Hnu.O A Fast Course in Sjavd Rrnttnn, ditHlv 
used Lri mans schtmls and unh^rsitien . is off™™ cxchisn-cln 
In . 1 EjJlil uiimv. Inc . one nd Anwiirn's leading educational 
pubH si it 1 rs. 

Order by mail direct from publisher. 

Money-back guarantee- 

Just return the coupon t*]»u wiih yogi t heck li>r $24,95 
(plus $2-50 sli|p|iiun handling,) Yon mny return l he 
program uithin 10 days tor a lull vefnnd If ytm'ie ehii 
fiarisfied vvlih the InipniwmerrV In your n'lidUicf speed, 

Mail lo" tdunilrurr. Inc., P.O. Bax f 7/49, IrdriF, Calif. 92713, 




educultlire, IlK. P 0 Bo* 1Tt49 • Irv.oe. Calif. 52713 




Pled-se rush me your program, A Fast Cauntt 1 in Spnd fic'EKfJiijf. The price of $24.95, plus $2.50 
shipping handling, cover* I he entire program. I uEbdemand that I may reloro the program 
wtlhln 10 di^ br a (uP refund if I'm no) completely iaiisBed. 

Optional: □ Also send cassette player, recorder fur an dckliliunal $29.95. 

Allow 45 days lie detlueiy. 

Clwck rnckurd in Ecrtal amount nE $ , 



Ch^ryn- to my D American. Express D Visa D Master Charge 



Card No -[ateibanh No, (MC oi%). 

Name 

Addrta 

City. s_ __ 

Spate 2b 



Exp. Dan? 



erto-Fvi-4 
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NEW EDITION 

POPULAR MECHANICS CATALOG OF 
PLANS 

PUBLICATIONS 

PROJECTS 

A must for all homeowners and dokbyouirselfers. Build projects the whole 
family can enjoy! 

To mark the 75th Anniversary of Popular Mechanics, we have published a 
brand new edition of our famous catalog of Plans, Publications, Projects. 

For the past seventy-five years Popular Mechanics Magazine has been the 
leading publisher of plans and special publications for the do-it-yourselfer. 
Now we have listed our most popular plans, and all our famous special pub- 
lications, in this brand new illustrated catalog. 

PM 's new catalog is loaded with photos and illustrations, You'll find listings 
for over 800 plans and publications along with complete ordering instructions. 
Send for your catalog today! Only 50c postpaid. 

To order send coin, check or money order to: Popular Mechanics Catalog, 
Dept, C78. 8ox 1014, Radio City Station, New York, N.Y, 10019 







When you build the 
rugged Popular Me* 
chanics air compres- 
sor, you'll jet one of 
tbe most versatile shop 
tools around. It's- a 
ipi^h workhorse that 
can tackle jobs you 
never dreamed of do- 
ing before — riveting. 



sand-blasting, spray 
painting, inflating and 
countless other proj- 
ects. And, unlike ordi- 
nary compressors, the 
PM air compressor can 
evacuate your car's air 
conditioning system, 
Bui beat of all, it’s af- 
fordable, With plans 
from the Popular Me- 
chanics Plans Library, 
you can build the PM 
air compressor your- 
self and save up to 



Send today far yuur 
Popular Mechanics Air 
Compressor ptans. and 
add a new dimension 
to your workshop. 
Only 55.9$ (add 75* 
for first-class mailing). 







Send cheat or money order to: £?s 

Air Compressor, Popular Mechanics Plans Library, 

Bok 10H. Radio City Nation, New York. NT 10019, 

i \Ufct ehfdLS fi- jhk Ed JbpuUr .',Vt - j-.iTp ; 

flwe and me . — sets of Popular Mechanics air 

compressor plans at $5.95 each {add 75* each for first- 
class mailing). I endow my Check or money order 
for 



Nmt 




Adi™ 




Si** 




1‘Yiw 4w four to m whJo for *Lrery. 
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PICTURE TOOLS AREN'T 
TOYS FOR YOUR KIDS 

THEY'RE NOT EVEN 
TOYS FOR YOU. 

BUT THEY ARE... 

A ORE AT IDEA FOR 
ANYONE WITH A 
WORKSNOPI 



One picture is worth a thousand 
words . . . and POPULAR 
MECHANICS PICTURE 
TOOLS will lake the guesswork 
out of w hat goes where on your 
workshop iocs l panel 



PM Picture Tools kil provides, 
you with over 70 realistic 
drawings of hand and portable 
power too Is , , . nearly all of the 
tools you could possibly have in 
your shop. Picture Tools come 
on heavy paper with pressure 
sensitive adhesive backing , - ■ 
so it’s easy to peel off the back 
and apply the pictures any where 
at alt. Piciurc Tools can be 
applied to wood, plywood, even 
perforated hardbound . 



picture Tools arc attractive, 
well-made items that will look 
super in your shop. Not oniy do 
they add a good looking touch, 
but they’ll tell you immediately 
what's missing , or what's not in 
place. 



So, it’s not expensive to treat 
yourself and your shop and, at 
the same time make it easy for 
your whole family to keep your 
shop looking just right. 



Send today for your picture tools. 
Only $4.95 plus 50* to cover 
postage and handling 



DAI Plchrr* IhIi D?p[ -179 
Box ION, Radio City Station, 
N.V.iNiV. 10019 

Please send „ Mt(f) at S4.95 plus 

50* each for your PM PiciureTools, 
Enclosed is my check or money 
order for the amount $ 

Make cheek x payable to 
Popular Mechanics. 



Name 

Addmi 



I City Stoic — zip j 



.m- 



POPULAR MECHANICS 
PICTURE TOOLS , , . takes 
the guesswork out of what goes 
where. 






APRIL 1979 £55 





A Portable Refrigerator 
that could save you up 
to$500ayear? 

It's hard to believe. . .but true! 



Huw often do you find a product that 
pays for itself in a. year, and naves you 
extra money to boot? And at the same 
time does a better job than any other in 
its field? 

K 00 LATRON is a new kind of port- 
able refrigerator that does just that! 

We recently surveyed buyers who 
had used their KOOLATRQMS for at 
least one season. We asked them how 
much actual money they had saved 
since with KOQLATRON they no longer 
had to buy ice, waste money on spoiled 
food, pay for extra restaurant meals, etc. 
Their wrtxwurs were a real eye-opener. . , 
The average savings was Si 56 .03 
in just 9 months! And several customers 
stated they had saved well over $500*00! 

None of these buyers used their 
KOQLATRON full time . , . most used 
their KOQLATRON juat about once 
every 2 weeks. If you were to do the 
same - and you would probably use it 
much more than you might think you 
could virtually count on your KOO LA- 
TRON paying for itself within a year, 
And after that . . . you're money ahead’ 
And that's not all KQOLATRON 
does. It keeps food fresher, drier, and 
colder than any ice chest (and without 
the hassle and mess). It's handier, 
lighter, and easier to use than any con- 
ventional portable and you can run it 
off the 12 volt cigarette lighter in your 
car, boat, or van. It weighs less than an 
ice chest with a block of ice, yet holds 40 
Ibe, of food or 40 12 ox, beverage cans. 

In short, KOQLATRON is clearly 



the moat efficient product in its field , . . 

But the thing it does beat is SAVE. 
Saves time and effort. Saves energy. 
Saves food. And actually saves you 
money -$156.03 in just 9 months 
How many other 
products PAY FOR 
THEMSELVES in less! 

than one year? 

For more infer- 
[nation on this 
unique product, 
fill in and return 
this coupon. Or call 
705-737-0842 
No 

salesman 
will call 
We sell 
direct 
from fac- 
tory only. 




I 



4 



i 



i - 




INDUSTRIES 

LIMITED 



1W -Mh 



}f Itirvcilrf Avp,, HhIa.Ii. Nat# York 1 IDZU 
Cpftntf*; 3^6 < li"* IJrk*. Ontario 

UN +Y" 

Van. I wuyJd like mw* uifarmalMKn dl) your 
Kuaj*if«n fxirliblfi nfrumltir 



N j 



Addnmt. 

niv 



Slair/PTHH 



Eiji/Poitii] Cud#. 



LOOK FOR 

POPULAR MECHANICS 
CAR CARE GUIDE 
IN THE MAY 1979 ISSUE 



Is it worth 4$ 
an hour to be warm? 




Dtsccwtr an inexpensive way to beat wlnitr's 
chill. A Kero-Sun Radiant 10 heater bum* 
kerosene efficiently with no smoke, no odor, 
no chimney venting, Automatic shutoff In 
case of tip-over. Output . 9.400 BTU/hr. Por- 
table. $199, Send check or money order 
{Conn, residents add 7% sales tax), plus $8 
slippy, & hdlg, 






The Gxintry Stove 



[Rrpi, P49 



Build this 
rugged butcher 
block furniture 




Block maple furniture combines clean 
modern styling with rugged good looks 
to make this table, chair and sofa look 
great In your living room. All three 
places are made from 2 ln.4hlck maple, 
chair and sofa are titled with loam 
cushions for deep seating comfort. 
Plans and instructions for making all 
three pieces can be obtained by send 
Ing $7.95 to Butcher Block Furniture, 
Popular Mechanics, Box 1014, Radio 
City Station. New York, NY. 10019. 
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\ 0 & DRILLS 
WATER WELLS 
50 - 100-200 
FEET DEEP! 

SAVES YOU HUNDREDS OF DOLLARS!!! 

Did you know that vast quantities of fresh, spark ling dear water tie within 
200 feet of the surface of the ground almost everywhere? tn the city. In 
the suburbs. In the country. Pure, tasty water untouched by chemicals or 
pollutants. 

Trouble is, until now, the only practical way to top this wonderful supply of 
free water was to hire a professional driller — and that could cost you a 
thousand dollars or more, 

But now YOU can drill your own well and 
save hundreds of dollars! 

With the remarkable Hydra -Dr ill you 
can drill your own well. IPs amazingly 
uncomplicated and simple to operate. 
More tha n 47 ,600 wate r we I Is Ha ve been 
drilled with Hvdra-Drtlls by homeown- 
ers who have Had little or no previous 
experience in well drilling. 

You owe it to yourself to find out more 
about this practical economical way to 
provide year round water for your 
home and garden. 

Write or call today for our FREE in- 
formation package including the book- 
let "HOW TO DRILL YOUR OWN 
WELL'L There's no obligation — ACT 
NOW? 

fleeprccfc Mfj Cp., dpeFiha, Alabama 3690! 

TqHTim (800) 648-53 U 

(operator 7 ) 

C#H irylirnt including Sunday*. 

OR CUP COUPON AND MAIL T0DAY1 

] Deeprock Mtg, Co., Dept PMIS 

j Opelika, Alabama 16801 

I Please mail your free in Form at ion kit iffl- 
I mediately. I understand there is no obb^a- 
| lion. 



Pont Njunr 



| CHy State Zip 

■:£' rtnouppch MM Ce 




nri>Ain Ain 
COMPRESSORS 
Vary !*w tr»ln*d In Ifeli 
flitd. TtwuHidi naad i 
palrlligr I" InJuilry, Fpm 
■ r>d Anrnmutiv*. (HiulriU 
Manual T*Mi How. Oiiac 
tor T Included. M 9J Foil 

». . ... -- p.o.i« MU. 
Alr-MIrt", Muiprv. « c 




J^tL CUSTOM FRAMING— ^ 
Pictures, Portuits . . . MAKES $$$$ % 

Ht* anf it i*vn ««ihad . . . reryliiini r» Hri Ip | 

l.rc« pnu if. |fr iljil H|.ir,[ multi) < h> > j 

p-ffjpni, piof.utur, lair ru-m* t'+W OrM'li FRTF 



WHifrt 

H Cl*F 



r — -r 7 f . 

JjULMIMXfnRi, ll M lm It, Kt. U** UTHj 



USE ZIP 
CODES WHEN 
ANSWERING ADS 




DO TOUR! FAMILY A FAVOH 
ENST/lil A fiUJIL f IN 
VACUUM SYSTEM 

A Simple, yuur'*lf Pin*. 1 E'u! y 

mi m I . ,| ,|,-i i.i I-:- M.i.i- . V- .1 

B'WJH' 'I.T, JHP MiXiif N,> Iwl.xir N^ m- 
N" {Mil RfCm ipl.H run A Ld* 1 CO Jt 

5#nd$i f« into Alt* 

CYCLONE MPT M 4 
PQMPTON LAKES, ».J. 07442 



SAVE up to 90% 
GOVT. SURPLUS 



Surplus and finer twains. aa 'ore 1 
l-Yduslriar, r-.rj. mri nc, airc^rt, 
nulo. A. mult for hpbftylsl, 

mrchinic. handyman, aulflUiDrsmia 
Our 34ai> Annual Cairoq Send 5K 
today for J1 1n« extra Iasi dtl-iify! 

AIRBORNE SALES CO. 

asdr SnillarOr. D«>r PM ?fl 
I’O Bn ■ mi. Culvn Cil*. CA BPWO 




Narfift 

AOdr*s*. 

Cny- 
Stalu 



H P- 



A fler One Week 'e Practice at Horne... 



MAKE MORE MONEY 
THAN A PLUMBER! 



Force! limit y?4T4 iif mppwntic* tmifuEii*!' tini? 

njrhL inlii a h! nri pay liu-aim'nn uF ynur (iwn. nn n 
Pi tirtgiaam firpa\r Siprriatial I'ix fiber |i hi an 
bnlhlyh* that h*v* henn bf i ikfFI , tit. Cf Bfked,, 
icralrhed . vra/atl. thinwl fit burnt 

US * ]|»M bliHlitraa 4 miy half the tuba 

inniallrrl in ntw honarfl, upnrtintnia u-n-rt hn-U-la 
r«inird fepfliT* twfars pwrifra misv* in 



Repair Boats. Cars, Campers, RX^n... 
Or Anythin# Made from Fiberglass/ 

llbrulii'ifii d.f th'iu*nnri« of pfudurta aw madef-mm 
nhriKl^a, imd thm - *rr vvrv In 1 fijM'rLa lei rrpniT 
ih^m. t^-nrn m repair them fl[|. inmd'lwVinatna ntw, 
FtYiintfc-t than tvir. . at hntny in yoai BjiiLrf iimr . in 
Irm lt;ar? d tirrek! 

Less Than 920 Gets You Storied/ 



Wr iitnd immrdijiLflY cid erythinit yum n#rtl ftLrji- 

by fllrp i# LH mbit a 111) rtftrHM Mnnuil. lupin, 
"M l^i In. 1 " .. inluliipl, pmnll tiupinrA" plan 'A n I '■ EudAy 
f,'T L'UIIK drlatta. Nir ,'ibliKiiliim 



FIBEHTEX INDUSTRIES, l)rpL. DBA 

412 S. l yttn St-. Sanfji Ana, C 4 A 5^2701 





SflTEiiJTE Til 

GET 50 CHANNELS! 



Htalld this beautiful Dome 
| Home 



It" nil li i,a 1 prt, rtioltoi *1- ■ ,y., I,™ 
raci.va nrinvial ion'll. p*> l aiaiiliOn. 
■ parll ln;oi OfTOna ihl> Villi' J1 hjjvH 
anwl'imiiwflijl C>jrt1*l ■cn*' rataplKan.' Fip 
,-.;.nYpl B 1p inlbim-m^h lourun. *ms rmiign 



^PACICOMT KESUnCH 
pap* lpo i«i *u, iiihmh n nm 



1 Munlc rpy Dome- n iit-&9yaiG D.iclK.igti i» EM* Ip.i* 1 
nipnfiBdw >TKrtr,i:rir.r'jy fir'CiilflrncjflUi .kv.i.IiipiB' trim 
I bw tiftlily innFrufilrd tu (in^ i>i Iwp rjuppla in ,i In* 

■ ilnya '■ ivr** up Iju-kf^ig CUBfA -lAd E<y & 

mnrii ijnh^glWlq .ii>i! -r ■. Hi 1 1 n i j Qi.» ^l.irwing Kil ^ipir. "^Nri. 

I I ■ I'-l ! I !,l y ill ~|fl ll li.ld: - ' • in'T I i." R .1. H '■ ' "" f ! 'I ! 

la VM MSjate H Send M 1 foday 1 

1 »■*. - ; i >j iuii r " ■ Cala!09*n4 

Plan* Six>h : S4 i.'ij 

4ih •■> 1 1 - , t ■ Moncaray OMna a Atiamely Manual 

lv. r bMf- iuii ti. 1 1; 

| li t - . 

UJBK.'JS 



crlt tTilf, nr 



I 

I Hill Otpl rw . P.o. Boa H 21 

LsaMltM J' 



E bee! INFO 1 TITLES, 
LISTS' BOOK | 

4 ".. ll.., a.iiiM.F.t t. Ln QQIULI5. 

>». Ml If A HU viBir 

t I'l'Ji'l Muhnurmi,;, T,TLC “ mCluOEl 



^ B ^ , 0. TMUI1— ,*■ 1 , nn. 



- iH an 
, I* lull 
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Unadorned 
power tools 
...they do the 
same job as tools 
costing up to 5 times as much. 



C'V 



We shipped me chr&mC to )«> you moony . . . bul 
we did not skip jntthjpj on poMer mince AolulJly, 
ws skipped mbf* tdin just chrom*. m Cut tut 
toitly Frill that wasn't ifriuluttl/ needed 
Ou^ tooi$ are not enact ly filthy. We 
irs the first Ip idOiit It, But m arti- 
cle i coveting Kit results c-n AMT tools, 
written fry iFidm# publication* *UCh H 
Populer Science, our tools time been 
praised over and ovtr ijam In spill 
of their low price*, our tools an full 
scale and otter Full pertarmanCI end 
pr«ci*iflfl. 

HEBt'S HOW Wl 00' IT n . First, we flon't Claim Our 
tool s should tell for fhve trmes mi price! I oil that 
n-ur I pels do the sane iob . *i|h tne same accu- 
racy. list end spud ind will last at lust as 
long. AMT (do la cost tot* to make and are sold 
direct They at* bona tide quality power Fools uied 
by serious amateurs and prole is idnals alike and il 
sold m retail stores would fra much Signer in price. 
vie use no maiic, let's bfr specific: 

SIMPLICITY . . ■ AWT tools ere soundly o ftg I me red 
to eliminate every Frill and gi mm i c k — 1 o mtrmmiie 
material end production costs Machined parts are 
used only where they're needed U Aldflrned east 
Iron and aluminum Savn vOti a fortune, 
DlliCr-FKQHnFJlCTDRT SALVIKil , . . Vfiiu save a 
bundle, yet we otter a dcublu guarantee backed fry 
a AVyear-Old company with millions ot Hlnlitd ljs- 
turner j „ , , and hundrerts d 1 orders pour in daily. 
lUCE VOLUME... Our own foundry and: large mass 
production facilities plus targe buying power all 
work to keep €0*1 s down 

STANDARD PART! , . . Our designs use standa'd lurfl- 
wire Items wherever possible. %y av-od- 
QJ / mg custom-made parts we pass an Ire- 
r"i3 meiulous savings to you. 

/ W ^ ii y&u are looking (or power toe is 
that perform like units costing many 
limes our low prices, order luday and you'll be one 
step closer to many hpur* el woodworking saliiMc- 
1l<,n 

JOINTER-PLANER , M - 

groomf odfuslatsle tables For planning, fouit*. bevels, 
Cuts to vi' depth. Fence admirable P" to w? Steel 
Knives, dual guards. Use any mo- 
tor. Precision bail bearing indus- 
trial modfrl, $15,05 *M'T. Wl- 19 
lbs., f-0.fr. factory, 




S 49 as 






TWO GUARANTEES 

io-oav Money hack iiu arastee 

Try any cl tires* ptwe. i.iv-u tun, 
P'.e .r w«l h any similar nrnth.n* *.n-, 
4K-LV II nai sar.il.td rrlum -I *£- 
c^ompL, nu Questions is-ra i-i-iur-ii We 
i' tf f e r«1u"i sl- pp n(j chJ r a*i 

jo-yrr run service qua hame e 

Anj, pirt at oans or rf VS* AM T pp^er 

1£: u!i E id rpl ■nul'u r wh- iti c..rr,*k . unn 
.* r h urj, nlv#-! hh„ h bnejinf ,,-npvri 
live (Or A1> .F.llOI. nrlhii r,-n vi*r-: 
a n«T fiu.Lh.ii* .Ulr w,E| 0* repn^U .*! 
i- fip-.it-iri! by the laf-EU's »,lh rn -r ui-| I* 
(he pi.rthVser nrhfr Mian t,nv|..|j ,.- 

AMERICAN MACHINE A TOOL CO- 

4th ^ 1ipr.ni St , ftpytrsta-rd, P*. LS46B 



ibu.' 



Wmmi 



NOTE: T.iVe *dv^ 1 |dgr of LFteSa low pi.C *4 

it Our Royerslord (rvet^ry shjpwfqijm at Alh nnd 
Spring St* I’D Id ■! J-D wu>fhO,'vS 5 1-0 1? Sut l. 




ftwifj ntw 

leveloping full 



elactric m&tar 

1 h.p. l? lbs. i Pure hi led 
separaifljf. 135,85). With any tniQfl 
AMT machine hero 34 HU 



POWER SAW 



fl" Jill Jlbpr iSh- 
cuh. ups, rn liras 
pound mgias. dadoed, coves, oioHfing's 
issembiid with ground cast iron table 
in laty guard, splitter, mil a g-i u e r 
Less hU.tK moi nr. Him Fence loi 

easier Mark ahirnirienl Si. add' 

Sail beaiing mO'tar S9.JSadU l 
Tlhei V] h p mulor ar larger, 
standard blades, aiunhmmis. 

Wl. 37 lbs . F e 1 factoiy 



FREE OFFER. 

cahjaal bas* plans . . . 
unfh on* puce oF t4 " plywothd, con carl 
your GO nw mlo a Floor model with 
a huge 77“ a 2*“ lop. Tahei cabinet rip 
lance. T7.S0 add' I, 





3960 



BELT SANDER 



A precision unit. Il changes 
linn - H nr irorTa I 4o varUcaS in 
secomfs, Heavy, sandet includas -1* ± 16" sanding 
belt Uses Yj h.p. 0 > largar m&l-or. If- pulley drive 
and mull pjrpo*i drive ipmdle. 
Disc sander accessory. $14 50 
a la I. M (re gauge $3 35 idd'U 
1 It lbs., Fob, Irrtuiy. 




3' WOOD LATHE 

umls. Slurdy cast iron 
lever action- In I sbacL, 
tmo- spet-H poller. * i 1 S 

any mot-pi 5=1 ot 3 
high speed turning chhi- 
ell. £ ' o', arid : 1 

lace plate, $Z.'30 adu'l 3 S Ibi 

4' WOOD LATHE 



’39$o 



. . . 6" suing. Si mi pi*, 
c in no and spaed as $40 
with lubutar steel bed. 




F o b Factory 



s 2430 




, . . I? - " swing Indilttriil 

siie, dues same job is 
$75 un (s Tubular sleel bed rails, sere* aotior tail 
HucL, 3 -speed pulley. Use any rrysor. 3 high spaed 
turnini chisels, $7. BO 
add'!. *" (ace plate. 
$J.gg adi'l. 30 Lfrs. 

^F Ob. laelory-SC JQO 

Set oF d turn! ns chin Is $20.90 O *1 U 

DELUXE BALL BEARING 4' WOOD LATHE . . . 

12" swing, similar to 4 r modal wilb beivy duly, duofrii 
ihiatded lubnaaled-lor-lito ball bearings, j kigh speed 
lurning chisels, $7 8(3 add'l. 4" lace plate. «■ 

52 M idd'L 30 lbs., Lob factory. 1 

Makes beads, coves 
■npldings. tongue- 
ar.d irecjve joint*, etc. Accurate cuts at High speeds. 

Sealed grEBsed-for-llfi ball bearings 
L* is wood Takes V* h.p. motor or l*r- 

I gar, slarder-d cotters Optional hold 
down assembly. 34. $0 ad* I 9 lbs, 

i m h 



( 66 D0 



WOOD SHAPER KIT 




F.db. faetary 



BtIV DIRECT 
yii rn rs hivor 
OfifU W COUPON 

MQW 



JiiriiNHMii i h Niiiiimufi 1 1 ii mi in uiiMiimimii 1 1 1 ini nii ; 1 1 1 1 1 1 1 1 1 until si 1 1 1 1 1 1 mini 

I AMERICAN MACHINE A TOOL CO-. P t#t. PWS ftoreriford. Pa. 1446S 
— Pleat* tend rti* the unit* Checked Payfnent in Full 'enclosed $ 

= $5 acpos'L each item enclosed, b-aFance C.O.D I must be fully s-at'sFicd 

E ur>»t within 10 days for Full refund. No questions ashed. 



*2930 







□ r 



ar 

wrll return 



L'j 



6" Power Sow ill $3-&,60 

□ Standard Rip Fence at J&.50 
D Long Cabinet Rip Fence at $7 50 
n Bearing ^prndle al $9 75 
Belt Sender at $39.50 

Due Sander Attachment at SI4.SCJ 
Aflitre Gaufio f-dr Sandor at $2 95 
G Jointer Planer at $49.05 

□ Ball Bearing Spimjl* at $3 5,05 

NAME. 



n 



B 



5-E, Motor n 134.30 |wit*i other item} 

n $39 35 (p-urchased separately) 

□ Wood Shaper Kit at $39.90 

. Opt. Hold Down Assembly At 34,50 
“1 e n Swing 3 f Lathe at $24.90 
T2" Swing 4- Lathe at $54.00 
J De-lux? Ball Bearing 4' Lathe at SfiB.Qp 
n Face Plate (7,90 J iny lathe 

□ Turning Chliels $7,90 I above 

n Set ot 3 Turning Chisel $20-90 



= ADDRESS 



1 



CITT. 



^ — STATE. 



mu Ill Ill 

2 SB POPULAR MECHANICS 



NEW EDITION 



POPULAR MECHANICS 
CATALOG OF PUNS 
PUBLICATIONS 
PROJECTS 



A must for all homeowners 
and dO’it-yourselfers. Build 
projects the whole family 
can enjoy! 

To mark the 75th Anniver- 
sary of Popular Mechanics, 
we have published a brand 
new edition of our famous 
catalog of Plans f Publica- 
tions, Projects. 

For the past seventy-five 
years Popular Mechanics 
Magazine has been the 
leading publisher of plans 
and special publications 
for the do-it-yourselfer. 
Now we have listed our 
most popular plans, and all 
our famous special publi- 
cations, in this brand new 
Illustrated catalog* 

PM 5 s new catalog is loaded 
with photos and illustra- 
tions, You’ll find listings for 
over 800 plans and publica- 
tions along with complete 
ordering instructions. 

Send for your catalog to- 
day! Only 5G£ postpaid. 

To order send coin, check 
or money order to: Popular 
Mechanics Catalog, Dept. 
079, Box 1014, Radio City 
Station, New York, N.Y, 
10019. 
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"You can have 
a happier life 
—excellent income 



—perform a service 
everyone needs 
—work part time 





UPHOLSTERY DETf HGtfl CA WET DETERGE R 



This is no ordinary business opportunity. It 
otters you an income you may have thought 
m possible— a b u si ness that keeps g ro wi ng . 
With Von Schrader Machines you provide a 
service everyone needs-cleaning of car* 
pet Or upholstery or walls, Every home and 
building are potential customers. The 
equipment you use ts the finest: it) Von 
Schrader Carpel Deter^er gives deep-level 
cleaning to carpel; 12} Von Schrader Up- 
holstery Deterger cleans fabrics beauti- 
lully; (3) Von Schrader Wall Deterger (not 
shown above) cleans wails much faster than 
by hand. Start with just one machine, it you 
wish, Then as your business grows, you 
may want to add the other two and thus ol- 
fqr a complete cleaning service You own 
your equipment -no fees, royalties, con- 
tracts. You keep alt you earn. Work full time 
or part time. Your investment? it's so small 
you'll lind it hard to beliave What’s more, 
we help you every step of the way, just as 
we ve helped thousands Ol other Von 
Schrader Associates to financial indepen- 
dence. 

Free Booklet and Record 
give you lull information 

Get the tacts about your 
ftiture in on-location clean- 
ing. See how well Von 
Sch rad er M ach i n es are bu i It , 
how easy they operate. 
Exira! Special Recorded 
Message from Francis 
von Schrader to you 
included 

Call TqlE Free 1-800-5582484 

| except in Wisconsin, Alaska, Hawaii) 
Call anytime -day or night 
If you prefer— use coupon 



VOfl SCKRRDER company 

1U43 Plata. Racine. Wiiconsi^ 

He-as-e wjna complete information on Von 
Stlvode* Mnthh-.es. I Mo saloonum will call.] 

M#*no 

iPieasP PRINi i 

Andreas 

City- 

Slate_ IIP 
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CHOOSE YOUR HOME DESIGN $ »> 
BY EXACT CATEGORY . . . •>! 



OH 

fllppprifilt 
AtfiilJtHv 
II Law Ctrl 



|i : ,.rt, '.i«,iq,in5. I i 

fCXJPnj 



1 B" GAlE-STOfiV HDME5 Ow SOW 
Sii 1 1. C'v’lt’i’th.-*," V ■ TmlHii»n^l. 

FIahSim. L-ihfbf A^iut. 7 , Mud '■".inmv 
f-ST.IV raon-"- fin:™ 'ill dllllUJ rtXHr^ 



3Z3 VACATION HOWES A f rjrnf>. 
O’dlCH, H T t*r.irtfc, 4lH|Ut)‘ Cwlliq?!. 
1 r O LUJ; ?' ' npi«i|r-i F In T WO ! f "XHX1 

Sa ri nfi r»M*i 80 <n luJ 1 



1 1 

2H3 DNt SrO«V HOMES Um.1w WUXI 
Etf El. An SflflfL. >|,ap*t. budpHi 
F*o'. Y uoinj Iwim Erick 

N i.-™- F'nt iltKlli'id rooll. 



OVER 

1150 

HOUSE 

PLANS 



Design 



Charming 

Exteriors 

And 

Practical 

Convenient 

Living 

Floor Plans 



L 0 



TODAY 



IPO MULTI LEVE1 HOMES Split- 

I h-.ull H' t| 5 M.ip P i ■ I rvi-ll lMdlttoK.il, 
Cu-irfrnporam?" Eipust-J tawj- «ih 
BBIDWIIPF IfrtM*. 411 llJPt 



SAVE $4 OS 

fi*i Ewiplm 
C(,ll('i..in tm 
l r^U Dli'JPI 
jIV'JU UluiniliQiK 
323 H^q(-v 

vl , $10 95 

n )Ui n 

Hon Pjfctrt lie 

in n -n Si. * 
kiitiiHi Oil 
xrs Hi 






ome etennqFn, Ipic . 



Uf*T R K lilt I 
F-aJlMIh-D 1 OH MIL 



^ check tiATEGflnira desired : 133 ?50 On^Simi Hama* S3 C® 

n ill 230 1- 4 2-5WN HwthhsMW >41 1fl0MuHi-t.tr.t1 HontRiU 00 

,1 :a. lflACWSlG^Hn™ SJ0Q !5i 2lJ VitDh.*i k^uno Ploni 13.00 

L 5ESID 4LL tCATfgqftltS Rt (10.96, PMMMMN 



NAME ''pis#** pnn()_ 

40DWE&& 

CITTf^ 



-ZIP. 



MOMt h. AHN-RS ir*c 

Pair 9 k jaTSi "tsttrti Oi-R 

F HiJ-i Mici- 480? 



(AIM JLm«unt Encint-tl ' 

-rs-dinl. r ■#” Mrt - lilti Hi 



BIIILM ¥0111! OWN • MOTORHOME 

■ 5th WHEEL 

• CAMPER 
. • TRAILER 

• COVER 

• VAN 





KITS • PLANS * FULL SIZK IMTTEKNS 



tiLEIS L ttVuponRm k-n plans, amt lyn rte fewtarnt il *wr AND 
VOU SAVE SSS' rji iar ,- ,kf nelhods jCopLui lm aii-MtuH JUurt pra 

v,:u II Is- fi, |-.-_ii* ^1 -F-'iC Lor>Jl 4SW I's,^* Cs”, 

-structitn. un4r>44' , i cuturuirk. frjmin® ilecCrirjl, ulurnOin^ ^furmnum 
-thin, Rfid iikjifi flvildiiiijik Kin I -Ma -ipeool' iltioi -Or lMli- <tt*uir«<l ; ttonmoi 
n-rflljlfh FI.-US hi:ui|:— l it. parts, a'umiri n- lF:ali .<i| «, „ljb|. u DISCOUNT 
PHlCFS- ShiihJ SI tlnlJ. 'Of lUSrVJStd iHwf ■ HV PLANS HITS, A 

fOurPwENT 

i;LKK-lr IEV S nisjF Famuli r,A 'jnrefi 



■G L E N L pvi 

!M Si7P PtlEKrjI'S. C 4 !H] 10% 

[;,r;lriFii is 5100 n«*ii Hi* HV k :TS fi PLANS 

Vin Cnnimruan ft* ir^JHil rirJ-r Si Oil 

Waro ^ 

IftiM - 

Citi Sulr lit CW* 



KIIILII YOII I! OWN ItOAl 



Joil 1 . |He ih(iii-Hi5ds t,m d pacl' i-cai AND 64VE; S5$i Cj-L t N L mrDvun 
ir-^tlXsTI Jin us|sjt - . 1 1 3 v !'■ iendi-d In' wnLtvUi 5itp hr k'ep purarini jr,u 
■uriin I ii-si.uLiti - 1 *II|- -i-.itp- Ji In' njn PHOFESS'DNAL R I SL L t £' 

HUGE 12H .w r CPI HI •’«!£■ >li«S O-' 11 '50 i?H<i'|in. H SO 49' S] «MlS. 
itiwt-riiMri Siiw’ "J .« bctrl'fiu books. AND -0.rt*“ calt-ov "c* 

. 11,1 j-., (temrt mil TJOATQUILDINC 5U RPk IPS' broOhurt. 





KITS • PLANS • PATTERNS 

Ilf \ 



H5I d»pi 1 wium*' C4 ?n^nfi 



P, I F N L MARINE. DESIGNS 

915 ? RrHttrim Dtp T BtMiwic CA HU-fflb 



ft. il, G LEfl-l uMlmp V (1 ffi pod. 1S2 CAhARAj 



... FI" AIR, . ill fib IfflTH nTMOO "... 


,.t=SilJRE3Pii 


.... T FiRPA H n MOTi'l R 1 MTAl L 4TI Dfc?" fill HSppd 


"klfln TO II&ERGLA5S BQiTS" ,... 


P».9Swd. 


, "imwi TLi tL'UD SOAT TRAIL EUR" 


iilS 91 pod. 


HIGGIH-D SMALL JAI18DAT5" 


rtaii ptd. 


SIAME 




STREET 




CITY 



«*Tt Jlf 
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160 Pages 



ASSEMBLE a DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 

fh# nmol. I<rg«!. *nrt (npjl so-m plvrie #b<p*r 

citatog of inforrnHicm for (hs hit ca/ unthuar-wi r n»a 
"do-lt-voufMlf' outo hobbyiat DMoiis b*kI dwcnpdon* 
on *11 Ifw Adi - m*nr you n&rv bn** aisled E*«y 
H fHd tfacuM*d in dtprh Hu.’iiPodi of ohotoa, tMoa 

■14 ta*h dM* Plui I giini Md<on on fwrtor mant* 
■rgnnmf , Pim, and HccnaMrura /~ s | 



fmrcjrt * ixorrci * jiutekiufs * yam 
toADsrm * T13C« * ty«r« • «« 



□ S3 PosTpflid O S3 Rush Mftil & Foreign 

Send Today To AUTO LOGIC, INC. 

P.0. Sox 20rs.pil.4j 
Wifmirglon, DEI 19999 



•city lljln tip 

U Dm r Wdrti if fimtumt it Hot Compifmif Safllfltd 



Portable Steam Clean* r\ 



Siparn m id seconds 

CLEAN: 

Engin**, Air Filter*, kaw** Wgw*r», 

3 ytraCguftTBOIes On lirg ban. coil* Ub#» 
liquid scMip.oropanffiiriNl Winghl f 20 lbs 
Aua dry pump required on Iqw woepi 
pressure 

WEDCO HFG. INC., (topi H f 

Scott Ljm* * So* D JKtumn, WY. H300 1 



LEAtN 
TO li A 



fk 



ENTAL MECHANIC 



SECURITY AND PRESTIGE 

I +»rh M *Mk*. la Jr*.* mir* [imp, 4* nihp Criwrn, 
FlM**. PrMfeBWfc, -It. Onlil Hnhinla err T-tl-r-d 



net*. FI. i.| -Lt, D+hlj] >1 

br UUntMa. Dental takiribfttln ■ 
frH *r p**pt Hut. dlM. BQUif 



I- ip»n jrtpr r-n ih-p. 

L|- r , FULL txHill-RKMT Or rQ<H3 
aw» matkhiai^ p^CLif n'-i wmi oQfrFBr f*"- 



t tllll'i .1. ].. T Trrmi. Writ* W F'ltKK BOO* -tu-l (h.l 
Pwia/.iri-t I t put*— luh H-lV mJL Fi r nlam-U-ii 

TIE WctANRIE frCHCQU, IHC. 31M.H- -1133 

ill n, mil si., Ofljji. j-?t r PhiiA r p*. mu 




PORTABLE EiECTRlC POWER 

Build your own r,o- vdi Elocoic 
Plant h-Qm uicd parts. Will optr- 
ala lights, coivr Iccis, ncdlir 5 
units, brush-typo itosL maBri. 
pibi thargn UaUerlBS and art 
wild. Ideal TOt fcO*H. timpar* 
Wtl porlalilc shops. Plans 19 gi 
csidck or M.0 l tWftU C9, 
\m E. Mitt. PmL M Tuiltn. Cali 1 . 92MQ 



SWISS ARMY TYPE KNIFE 



Preoolsn dudlnjf. *k SUuowjs sioel J * hntlfl ia \t lorti 

Inurin' f n.ikimn MilQiiura. uap nlh:,. huMr fKirich. t.)nop*jni,.i. 
Ml flit, Mrh nLrim. Dnh KDler MmwdTIVdi 'r*H Ixjoh dis 
OLvijDf. HAW IMiUki lunge cutlmg WiKM Iind 9 am.-ill titling 
Undo FerflH’l tor (ha lnlwmitn, Ihq t.inip.ir nhd Ihn 

hiwxlymiin 

Smd $ 7,96 pfws S f 60 tor pacJdng & handtlng to 

Park - West Company 
W35- Topnnqa Cyn Rlud. M 211 
ctnoga Park, CalM, 31304 Dept a 
CaiH rasldvnit add 6% h>o* lm 




A Full-Feature 
Workbench at an 
Affordable 



VU.I.A/ 



* Hutja i2V^ »q M 
Burlaco ar«a 

* Solid roch maple can- 
il r ucl inn (226 Ibil) 

* 3 tarffa^spaeHy vt*» 

* Hdcraad 2' 1 Ihick 
iwniftat&d top 

* MaaaiueO" st 1?" «l«p 
HSw will 11010 even 
delicate work 

* Adjufllittfe lag l4Y#ara ad lust 
workbench to uneven floor aurfaewa 

* Ealily d^Maaembiee lor moving 

■ Available in kit lonm, lop) 

■ OpIJonaJ tool W«ll A toot drawer m\m available 
Until now, Quality wontEwtchaa ha ye uauadly 
been too «kpan«tv* and tea trrtall. Thla Hugo, 
ft«trpm*| y yerntHe bench It avatlMia dlraot 
from lha factory at an Incredibly tow price. 

garden Way Faaaarch, Dept. W1S4W 
_ _ _ _O>e!j0jle, Vermont ] 

TO: Garden Way ftttearcfi, Dept. SOllkaw 
CharloMt, VT 0544 s 

Please tend mfl your fraa inrormatlon cbovl the 
New Garden Way ^ioma Wbrtbanch. including 
dWtlrMB on 1h* bulld-lf-yotiratlf htti. 

Kama 



Address 
City 



Stale. 



JEtp 



TILLER USERS... 

Can your machine 
do all of this? 

* Randle with jus-t DNE HAND. 

* EVENLY break, lam & till Mil. 

* Shred vegetatian without taitgllng. 

* Leave HO WKEELNARKS or FDUTPfilNTS 

The TROY-eiir- ROTO TILLER POWER CQM- 
P0ST£R con da all (his and more! That’s why 
sr;r>ogs gardeners consider it the 
fines! tiller available. See fur 
yourself! For complete details, 
OFF-SEASON SAVINGS, and FRF E 
?A page booklet clip this and 
muil today to: 

THOY-BJLf® Tiller* 
102nd St A 
Ninth Ayc„ 
Troy, N T 
1?1UQ 




tpoy-bilt 1 - a«ie THier^cwtr Ccmpontn 

DebI. him 

lQ3nd si. 4 gw Ami.. Tray, N.Y. I2i«0 

Pl-itit ifnfl Am wftal* ■•rnNrfal itorr of T40V- 
BILT- fidtn Ulliri ifielodmi prlcn inii orr 
SfJSON SJIVIWPS nnw in Yw p l.m.I.J I,m« 

tPlOlbk FrUil ClOtFlyi 

Nr. 

I in, 

rii. 

AMrnf 



I 



City 

Stfdr 






Zip 



C 0 IUITERFEIT CU 05 

kUTHENTIt! HJLL Slit MACMINID HiCtAl. M0KLS 

Huuiun q-_-a -Ty jarKiiitHi fnacfhwid mi 
■and rnl like r-il (ynj. Will IqcI tlDfill 
■ [ FlltlD. ir .#ri !-,? d L-1HT-V- H.. 
rifi. m iftKF Fend f*Ef RHU<SitO*C*T*iL« 

MMc «d 3D blued, hpnd Ip m« Hll- DillYmO KIUF 
MHVILEK 

mi sis ^ 

AND WElCHT 
AS THE! GRICtMlS! 
ughrr iAC* if phot UTiSPKDr 

GOVERNMENT .46 




UlawtWPO &CEAAM M Ort tuH w«K* UiiE < 
wth s-r[ rv -m- warn* lqih Pn . wn j'-. lpe 
HUHruiLEi *«uii WEOST-tk. nipi6U*<0 

UihE DPidlhAL imx ruc $44-SS 

' REPLICA MODELS' INC "pa botVbo+" 

MPf pM-040 «W S4WT1-B6 L**« *UE!i«W»K VP I71H 

Send ri R3(TO n S*nd FREE COLOR CATALOG 

tfiiriB Id c iv t YikiFrrhe-i. ' JiY ripttM C 9IWI I drt 



(USl kU k(IMH« W tOltH 

tom 

ATOMS* .......... ...... 

ciTi/imEiiip 

u(x if hat unbiiD, 



PARIS for CHAIR SAWS 



Heplicmmenl Chlin. (SU'lotn, igrothUl. 
□1 her part! If lubllthbll aiiiiji. Alia 
(irafrislaail s-h a r p*nii me: oquipfnn^l, Hr- 
ficb laali, Ait first quolity, duinsi- 
leed. f flEE CAT ALUS. Strww, 
fhopi s>n i*M l*m humbif Ter 
ipixifll dialer iafarriiklion. 

REPAIR PARTS 

Qojt. MU> Zwim. PA m)2 




Bfl-i 



1 10 VOLT A.C. GENERATORS 

150 Ffr.iln'; KOO wn“l ■ WT. 27 pOUr>ds. S‘ * 10" Fanbofl 
diivpri ir<vn c*r or pickim OfW’-itob. T V All [*"«** fwjls, 
Over 17,000 In eefneu. Thip. d qyr ?*h y**r. Gwiran|**d 
a manm, $1*9 00 Guy XlZDO-watt genfiffltof nrt*0s no 
halti^y Spectaf (l'.cb $139 00 Adb $6 50 lor pmtacje & 
hiaryjbnq, pqr umt 

VtflOEN PERMA-&ILT Bo* 71flC PM 
2321 Mays, Amarliro. TK 79109 
Phone: 006' 362-2761 



Wsofftr complet* (famnrkg, 

>it» ulaclion. oceretionai 
Wl vp and on.^oimi tuchnictl 
autilinci to asiuff yw* b^i 
<n»» aucceil Se-nrJ For FREE 
BOOKLET i nefn y 

PBO-PflWT ASSOCIATES. INC. 
are i w. mwd Avt, ci*pt. ai 
r j»n Aiij, CA 92 7 0.1 

CALL TOLL FAiC: (8QQi 354-3009 

Id CWIfnrmjl CaN IBOOI 

P^jIhj^lniUi ni_ ^Rl/Un^Franchii 





|L. 



L. 

.... 



FREE SAMPLE IMPORTS 



I START M All. OHO E H IMPORT 1 USI NESS Gn In. umpM | 
* ifflpuit ifdrti Omni, $hnwr*iM iudmy you rm I' Jka ipariYI jII I 
I i imp m rinmr bunruM Vu merllrirnr in M«b Wcilil UmouI | 
_ nuil aril4'.'*n'ld i -nl* F^parl qu'dai . :■■■ C ip ad. Cuofl fa* 

I in 1 - ’i f* Hniplt import and b >g F iw Hapari DHar ImnilHj IP I 
■ tfulil ■->.! nfl i.Klfv IHF MFUlhCEB cn dm tolM I 
'■ B !0D VinU Amt WDDAind Hrili. t a 9 1 lb t < 

^ ..■inmmiaiwaidii...... ^ 

CLOCK COMPONENTS 

I'kcA Hi-itruanlf: 1ll.Hirt. Until |Yri- 
■lulled, Malill* . K*j WLnit. K'lwl F'F. 
tJTdtirSmoLhtr u'wiMifiitrr iPnwl* diJm#. 

3L [11Y Sriwl I'lork MtlaL. B*»E. A 
panic 3>taf* artU I'lailbc Nulp- 

hcr* Marker* f'kril ilat<l*ai*. YfuiJ 
lire- 1* wT Ii'mi (luanrllm Puret H*«iJ 
11. ud Fit r.o raid ('ini.i>i. ftafundad 
.i*t *ia sn pni-r 

■CWPdAT E HIED PAULS, fNC. D**4. A 
ZmWtiI lurfcwA Rlmd . Iiirblwli. Ulf. flHI 




DUNE-BUG 

Cani(i*[ite piMi. A >*«> 

Ad haw lo Dv 'll Cf 
b-u* . di-t- nrlaw in 
pact*, hlli, A-n-ij I ||M1 , 

■ .--i w-Wrle*. 





Said $2 for OUNE BUC ||| tdi 
U? Mf|, 

110 1 Irwndtft fLrau N 4 
mi III® 
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TOTAL SERVICE MANUALS 5 AT i $f At 1 to* cif ** AN n t 0 {tit ton * worn r pan* 



Know your car 

Know hew hi Jin, at , . , to Hint »t , . lo wtv.lc il , , m 
tccp it rutinmt rifthc. The TOTAL SI-RV'lCK, HAM^ 
UAL faf yOurCsM 1 will ^hOw vo,i Imw loiloeXflfthirij! 
Ijdm a minor JiJiiiitment to * major TepKif- 

TOTAJ S EH V EC E MAIMUAt S- lire di^Mvof oflki.il 



inside and out. 

fuun’ify werkihop enj nulls. Each one it carefully rt> 
w nilcn Tor uve fay Iht do il -yourwl f car owner. Ck*r 
and easy lo follow, yet complete and del si led enoufth 
even for professional u*c, Vtiu b£< ntl the impurcmi 
tnrormnUWi plus hunJrtJs of the best piclbrri, dls- 
UCarny and vpcg.flcaEiOrt>- 



i M3 ntk ROMEO 67 76 to. til m*>. r< -l>i Ulxll# 14 41 

4*43 MtC AMBASSADOR h i J 4 ■ J| -It-Wh. -H 

«47 ? sue FH£ER 3 b } 3 zw 1 TOW, 14 98 

l»4| tLRROW. AYMOvYh . .tom, H.St 

4*<|i Sinn DQOOE 34 78 to hi toUK St 41 

riI2 iw ;O0 70 !r. i v .1 .TL>i r .. .,V : CN3I is. It 41 

B.J44 sura rai rj ir r^j *j tow, fii.4i 

Mlt AlriHN AMflHtA *H 72 iriwn ji toWh 14 41 

DB*t JtlfSIlN HIALE.i I Mi'S 'tCfJll Ul r*L|i> v ill, ji 1 1 4.41 

(MU AUiriN HEALEY I M/6. 1M0 5**8 J" m», 14 44 

a I b? Sinn* MAfWA 7 ! !h mjh j- .: Cl "Him 1 4 91 

43 79 UNRACUP* t CUD* hi f t ■, i- A Vi tow, [-t *J 

4101 lutflt. CHLV if tt tor #= ? 4 ( »n at nw, 1741 

;«r qm* i60£ 44 iKmm d ).»■ 1494 

IMH BU* -IDO 61 7| ,n«". 4*95 

104? BMW 7 □'!■:■ 1DOI lit 76 jl ul-.. m fi Cii I ' 1441 

4 3QH ftU fl no 73 7 7 ID- -I'l TOins re 11 h 14 41 

9 »w BMW I4DO IBM. m *1 m il h Dirt* I 4 LI HO 41 

D47B feMCAl Mi KCURY E&MTi Ul intAHi tor .70 1? 41 

DWt MONCO, FaaOriJ>7 7j, ?** *6j dm* TOWt 17*1 

dOdl CADll I AC : hi In tor -.l*e y » •, jnijtr JtO*! 

D?JI CAM l AC *jH (4 s "•oadi n;jr I 1444 

DO)? CADIL LAC ' b M iKhjtv tiHOiui mull inr r ™. 1L*H 

Mil J H CAUA40 Fj JH Ilirfii .11 ►. * VM "..U, Hit 

41117 CA*B| jo i'n ?OOD IhQQ 7ftf.O m-t . 1411 

g.i79 CHALUrKiFH J J 12 towt m h iw CH n - d -. If 11 

KH i: CHMCtir h? IQ hj. r. nt KM> t H I 14.91 

M 1 1 CHAfcitir 7[ ! 1 CM* m ii.jErs-. 14 91 

0-iaj CHFlfLli f } .1 w>i!r l.tfic E I 1 .mi 'Kj is.fl 

an j s chemfth re, ?* , n- , t , tohii 14.94 

Ohha Chevrolet 4 1 is ..v m ..i r^iwv u™ mt-ut U i.ao 

OR CHEVROLIT (B I? lor si lei t^HIl H 11 
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Ghirgr Bcip.i xhiiprd 3n ill p*rh USA, L C*njd* | 



n friMICH'l (rHfKYISI Li Visa 



□ MssNiruliArg,. 



Cir-U 

iVUTfatr 



BQDK NO 



QH 



PH ICE EACH 



I PLEASE PH I NT 
NAME AND ADDRESS 



pBKU£E!/llillti||llf 

TOTAL 



TOTAL 



OH 



APRIL 1979 261 








FteClTAL 



THEATRE 



COMSOLETTE H 



SPINET 



You cun 
assemble any of these 
Schober Organs 

— and save 50% off store prices. 

r------- 

| 

This coupon will bring you the 
fescinattng Schober co hr cata - 
; tog which describes the organs 
and shows you how easy it is to 
I assemble them from Schober s 
j! complete kits . Include $7 if you 
= want a 12-inch demo record. 



Tha Organ Corp., Oept. PM- 32 

43 West 61sl Slrwt, New York, N Y. 10033 

□ Please sond me ihe Schot>er Organ Kit 
Catalog. 

i J Enclosed IS rrty $1 lar the 12-;r.ch demo 
record. 



Name 
Address 
Dry 



State 



Zip 





Stive \/2 Itie cost of other machines 

fiprurfe m yo\jp Uds^ment w gaMije u R r I -rime or 
lull jirtif Hmj 4j»rn no Rolling - mo coMly irwcnlp-’y 
Jrni u t- i.i ii I ■r corn! ID ynu Dv«r and ever (is in 

securH^ * 1 1 Hoc I wd r i v iibgiji 
recessions or lay prif. 

* Mu erperlBnce nairlfd miki ma**r 
Irma tilt Hart 

• High prtdll- no HmnUrr-tto tilling. 

* The lineal tautpiniN - n bi mi 

• Camjlili Inlrutllaei 1 Billing ildi - 
ea cm mis linantt y«j. 

Welle for FUEL In fo mutton 

or call celled 7tB/69i-65zs 

TREY CO Ts-g r i evce Bldg. Ha laruwuidi MY UI2fl 




Use STRATl-CUT Gulling Guide w^th 
any portable? CYrcgtar saw" | ig saw ur 
router Exienda 1o S‘6\ reduces id 51“ 
for Short cuts and pOrlabrlity Clamps 
to paneling, doors and olhpr long work 

Rio 4*5' sheets down the- CGnl&r. |nrr, 

1 I e off a dodf Mme precisian 50'' 
cuts, tapers, angles, dados bevels, 
grooves Unbeatable tor scoring wail- 
board Guides utility Knife Haro's bow 
I his sturdy aluminum Inal works' 







(U Patent ad connector joins and aligns 
(2) rwo 51" guide secliom with four set 
screw* [3] C-clomps (4) Atljch guide to 
work Tool To I lows guiding edge (5) 
Cl Bmps and illustrated instructions Inal., 
only $19.95 plus J t ,£C shipping end 
handling, LJ S A only £ end check or M O 
to: R.A.K. PRODUCTS, Deportment m ' j 
Box 23420. Milw . Wi 53223 MONEY 
BACK GUARANTEE Wit Res 4% tax 
^^HHHHHHHHaMaaaaaiai 









"MLS1 IN SfiVt SHARPEN tfl & FOR 3C YtAftbi 



WASTE OIL HEATER 

* PfpitA • SfbdhMea m Odors#* i 

You can beat the energy crisis 
in sftop larm, home, or business 
and Heal PREE-.uso any type 
waste oil dealers invited 

LENAN ENTERPRISES 

Info BOX W 

Sf PO WILTON WISC 535S3 «.«a *TU 



mM TIFFANY-TYPE bAIIPS 





RlCKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 



New wide tire stap- 
lers & landers to tit 
meal mini - Wt, % & 
1 ton trucks. Simple 
boll on installation 
Increases traction, 
tire capacity & life. 

The uiiimaie in sorely protection Ipr your lamiFy 

RICK A MEG, 

DEPT. RPM-4 

Pequoi Lakes. MN 56472 





/• jf i kff iOi** m fan , J 

f/, // i*KT W tmh ^^|00 

V H.Op parage Bid handlirxy 

Jewelers, — Hobbyists 

For Furt or 33S 

DO IT YOURSELF 

* Iftalrudrane irscluflod M-uJl t>fl eW.iropidlan 
■ WOWMIVqu can build and ptota 14k t, IBKTheavy 
I abstract edges on any stone arsd cieeto lawalry 

• piale baby shoes, baseballs, teavgs, Flowers, acorns! 

etc information grxl instruction sheets only SI 00 

GOLD EDGE 

I 7117 3rd Ave./Box P/Dept PM 

Scottsdate , AZ 05251 / [0021 994- 5752 

■ MlHHlIfHMIl 




l Scottsdale 



GO-KARTS FACTORY DIRECT 

Naw yen cut a flora am all welded 
liiiHflar sleet factory mid* GD-Kart— 
We haye Go-Kart frame- Nits witti all 
wtmitlii done, rant; ill (t from {H.IJ 
to $49.95 and complete GoHlfl 
_ kits wFUi- 3|A hp engines rant- 
„ „ , . . in* Iron 1 119.93 tq (13S.95. Send 

J.] .00- for cal a left and tamp I ate set of drawings to 

Schmfeder Motor Co- 





AMAZING ELECTRONIC 
PRODUCTS 



r J A*i 

J! .*i r *T - * hB **“>* ai»«u*n*i m-1%*™.ni.- 

— v-loil- T*ili — ■ifinwaiia — TV annipbr ^.i, 

vinvi^! ™ALL 

“r INFORMATION unlimited. 

Qtef *■ iox t L i a mtiiHT. n,H. ami 

For 

Pleasure 
or 

Profit. 

Aucmble (hhdelurr 
Modular F'u rn Ltur* at huni^ , iMiulrnmuphuIrtery Lhr 
I t Hen Uiw- ulil I u rn iiur-! . E?jot C’h hE littii |.ii i-kVvi up 

firf ■ Ww d id tiara mv.rth lu..nillrTrJi wlifn er-up1ina*lne^il f-'Hfil 
illualrataH h^klel ■hi™ra (hw In i«jirt prufliaUr bu*,m-nn in 
npnnf hi,u r. hu C'tJl jlflUim, nc one will call 
Mud^rtt I '-ulio l*tv-ry InoItluLr. tfrirt rX3Y 
412 South Lyon Strrrl, Snnta An is, ( Inlifcimin 92701 

UhlfQUC SPORTS CAR KtT 

ray C'kV fun Easy » BvtfJ.,, 

Jf,'}’ ' •-> -! r- • *- - ••• i- -H ^ .-i 

Otrtonhtei ^ mL- - __ 9J7L 

ArtAhM 
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RKkwill Sptri Bloc Sinfltr- 

Palm grip drsSgn (or on# hand 
use. Thumb contra* swlrth- gR- 
vrl pad lor 4 w*r flu'h- ?i™i’ 
.< 15 . 13,000 OP**. I«% Bill 
s /it Oriblt r us V. 
Olrtd WPtOr eo Dfld dKign. 
Pfld tit# 4W x *V»' r . Add S3,® 
for shipping. Peg. $afl » 

LllCf 13tt)-RT USTS 



SltVO tiRANti NAME} TOOL CATALOG j 
! THOUSANDS OF EXCITIHG TOOL VALUES: 

I S1anl#y r Wiftn. SpOrd v-Spray^TF, Milwaukee. fiock- 
! well, Orem*l. Skll, hJtC**4* nj Dlvtlon. Miller' 
Falk, H #H«, Wf-llu*. Plumb. K pruned v, HuoL ! 

' Ridgid, Crate enl, Veie-Grlp, Audfll fl»kij, Unlmat, , 
|Wi55 F Channel -ldcfc r General, Panv Clfliripi snej I 
mjiny Nafionally Adverlliecf brandi of foeli and ' 
I luppllev Wo ship Coni lo C«it if prices hard I 
'hg hr.nh. Utma tl.bq io r wr big SILVC TOOL J 
CATALOG today. I 

SILVO HARDWARE CO, I 

107 Walrtut St, Oept. FBU, Phkll.H Pa- 1110ft j 




CHAINSAW 
CAftV INS- 



i CompW# 1 A • 

IfiSifuClroris 

^ L £jl 7 use von ft 
photos, f CMi n, N5AW 

, TO MRVt 

[ r mini mm. piHjr* figure*, 

I Fii-ndgra. Ho-w tan, 

■ fnctmt. aimmh a«j mote 

J Send « » ■ Si OO Shn 

— WfStMOPub C*rp CH." PM 
P O MU Ml VerruMh Wfl SH7/1 



CHAINSAW 

CARVING 

iteBOOK 




BOB MORGAN WOOD, Dipt. P0l*9Q 

1123 Barriitow* Ad., LohIpVIII*, *?. 40301 



BUY STAINED OLASS SUPPLIES 
DIRECT FROM 
MANUFACTURER 

CanttiaKkOiM*. 
SdU«randT«ltl 

Everything you runtf 

t(n thf prgt«HiQif>K Of 

b*gtnn*r. Wide MU dronol loot* and 
maiftriglt wit h imtfuetofH Ml Wt our 
axel lino new catalog. Sand $1 for your 
copy loday SaTnladion gulf n f l. 
CONAN-BHOLE3 INDUSTRIE* 

U*C Sri SI Dm'FU Sa Bw.tni.Miia «137 

V BUlRI-iW J 




D1IMDC BUT DIRECT AND SAVE 

rtlffiro D r j 1 n ■ IriifijH ■ EifEUUli ■ SpJlr 



Heavy duly bill Beafinl pump. (Up pnsr.il, ru$( 
nmol fypa *0. STjifiieii U\*Tl On 14 HP or 
uier, l HP 1,3.30 CPh W h»(h cr 3.0M 
1 , PH ?&■ #ei’ &PH <p, 

1" out Hf if uf dmol drive. $14.43 
Type P won' | ruit or clog. Brant* near 
,n K To J, 400 GPU l“llli W r 0u( I11H 

C'l.is r*\" wrlh order TkX CniriitHf. 

UBAWCO, 80 Hwy JOG, Belle Mead. JU. 01502 






IdOWI MAKE VOUR OWN BADGES 
BIG PROFITS, FUN, TOO! 

I a gnu* fl broKnu* lijuJi 

mri#l pit UW* 

!W»1|hi ar-i tn.n:,ii4 will 
rr-rt4Mi>vnjdJI«Xlt 
A kihhn f H,.n, ,r. t„ w 
rfiMv, pjT*™ni^ 

«it Ini' nl ilvpi 
nMia.Iwi Tj*,..:f 
dei, tow* iHL#a 
sfhuuti Prttbcixdiity 

IXrtYMa ejj .'i r oil 

W |«r*l fi'iJ 
n»i™ beige* W'rte 
hv li no idi'iimi Di.'ntir. tfclA. a. cr sairis 

tif* ■« fl Vi^jpioj, uiil^Lu l> 

■»id«frik; Mr A MINI! 

iJe 40k>! inn. 

■rnw^i iwoiji.' iwb 

GET FREE SAMPLL DUTTON AND 
NEW COLOR CATALOG 

L BAUQE-A-MMIT lu; flr-iilB Dm& i-m+M uin-ii L 6 IJr.‘r 









More hauling ability for less money 





when you build Carl Heald’s V^fon Hauler, 



Go far parti dr tools Change ctmbine shifts; 
check fields, livestock or warehouse; supervise 
crews, haul feed 01 seed Easr-io-buiid semi- hit, 

S 6-8 figure assembly llmef can save you up lo 
TOGO. Avoid mass production faults and cut 
maintenance Hauler lea lyres nn m H,P,. 399 
cc. 4 -cycle. Synchro -Balanced Bopgs & Stratton 
electric s?an engine, furwrsrft and reverse years 
and autom^lic trartsmissidn Front shocks, dnu- 
tHe seat, wide tires smooth the ride. Dumping 
bed measures 4 Wx 4 Q"xir Hydraulic 
disc brakes with parking brake Standard 



m 



Electric model also av^ila- 



FINALLY! A "PERFECT MITER” 



* AIOO another pgw|R rOOi, w vOuft wOAkSmOF 

I JUST BV AODiNG THE -PE RFiCT MITER AS AN ACCES- 
SORY TO YOLin PRESENT TABLE SAWi 

* HOW YOU CAH CUT PERFECT MATCHING <b~ CUTS, ON 
AHV WIDTH MATERIAL OH VQUH OWN TABLE SAW 

* CUT ALL ANCLES 

* 2-90 GUT >OFF SETTINGS. PERMANENTLY SET T O-MITER 
KNOB SHAFT 

* TWO WORKIMO FACES 



ro make your perfect miter merely set the 

POINTER AT *5 OUT FIRST MITER IN LEFT CHANNEL, 
THEN WITHOUT AMY CHANGES. YOU MAK£ THE MATCH- 
INGCUT WJTW THE MITER IN THE RIGHT CHANNEL WORK- 
ING TO A PERFECT 90 ' ANGLE. AND BY USING EACH OF 
THF CUTTING FACES ON THE MITER ANY ERROR ON ONE 
SIDE OF THE BLADE WILL BE AUTOMATICALLY CQMPEN, 
0ATTO FOH BY THE COMPLEMENTAHT CUT ON THt 
OTHER SIDE OF THE BLADE- 

FOR PROFESSIONAL TRADESMEN 
NOVICE - HANDYMAN 
SCHOOL VOCATIONAL SHOPS 



PAICNT PENDING 



* STEEL BAA. AND HIGH IMPACT RESISTANCE, HEAVILY 
REINFORCED INJECTION MOULDED HEAD - BUCT TO 
LAST 



SEND ORDER TO 



NATION WIDE 

MANUFACTURING OO. LTD. 

P.0 &0>H57 

EDMONTON, AL&EftlA T5J £KI 
CANADA 



c 

NAME 
ADDRESS 
CITY 
1 STATE 



PLEASE SEND M£ PER- 

FECT MITERS <S' IM.B5 AMERF 
CAN. lOR *32 SS CANADIAN), 
PLUS JH K EACH FOR POSTAGE 
AND HANDLING I HAVE tN 
CLOSED t m CERTIFIED 
CHEQUE. OR MONEY ORDER 
CHARGE MV 

□ MASTERCHAftGE 

□ BANK AMERICAHD 

□ VISA 



CARO NUMBER 
FJtPfRY DATE 

Signature 

(satisfaction guaranteed 

OR VOUR MONEY SACK.) 



STEEL BAH SIZE DESIRED 
W 1 0T5 1 « Vi ( T50) * 10' 

(4T&) Jt C 73B) x 19" 

(.$751 1 M (.63S|iiia- 
'.* (2MI k ( 7W)x U 



SIZE 



MAX ia n 
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NOW, Elegance 

in a Kit ! 





1979 

Catalog 



Cherry Kit tt«2 SO) 

Walnut Km (JftLi mi Everything lw Clock Buiktefi 

• 66 Clock Kits * 159 Music Bo* Mvte 

• 239 Move man ts * firass Hanqlwara 

• 200 Dials, 1 BO Hards * Moldings A Trim 



Sand $1.00 for 100-p4pe Clock Calalog 
(Cuming saart, SlHk 4&" Vienna Hagulltor} 

CRAFT PRODUCTS COMPANY 

Dapl 01, St Chiriea. IL B017J 



The Touch. 

The Ultimate *n 
Police Scanner 
Radios 





Spa r ky'i 
Pri«..11M" 

fleoencY expertas in *cace age i^wnpuipr r&chncilugy pa* 
winna Itie rarsj-nriy ol a totally synrwsiieo scanner lyiPun 
anyone^ jcscH By ms it ytoircrungihs pressure pass, you 
can receive ,my cmt ul 1 5.757 iresQL> 6 ncia&.'fi LRe put- ■: ser- 
vice and nT,;i:t-u" bands- You cab search ttvough ernl*e 
bands Iqr an active frequency You Cfift certinue lo search 
cr stoB artrl Slririf fh« Afr* * \&&s 6 ftCy Which mill tH? automal- 
•c .illy <iiWLay*-: m me LED aidilal readout The display *• 
avsu inform you of. Powei f-BjIures. *1 Channel LccfcPiMi 
Frogi*nw"irt» arras aryj Scan delay tonctjpe shims The 
KICK! covers 30 to SO mm. l« lo lTa mtn and 440 to 
mhi Use your toaster-chenas, Vi 5> csrp 1 (h wsvice 

Personal checks are held for sank, ctam aihie Price does *ot 
include afrip&ng tABFQes. KlGOhssal Yr FsClory warranty 

Order Veur* Toll Free Dl*M-$00-2$5-63$9 

or lo us el 

SPARKY'S - Home Electronic Center 

114B3A Oak Park Mall 
Overland Park, Kansas 66214 

&*od I? 1 Ter our Elwli«n<e Picture Catalog 



MAKE TOP womy in Stained! 

Glass. Wfl teach you ■■ homt ih ynul i 
(■ijpeF'i* time with completely IFluStreied Le-s ■ | 
1 SuflS. fill Professional Tools find msny in- 
leiesi ng projecia All lhis and More is in- \ 
eluded m Du* Sell SlUdy Program Every-, 
i hi ng needed io sla'I you On yuurl 
way la auccnii. Fftt liifvnnattan\ 

Rag in b CfiTWrt Ltd. - Pufc Dept PIUS 
33 £ Main Si . Round Lika Pirt lLfiPOTS ! 



LIMITED SUPPLY OF 
PlLOrS GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 



ONLY 

, $ 9.95 

Fugw aMTua 

Glasses a. i r- ngw UHHT1I 

Ay n-latj'F Id Ut public 
for only $0 95 ir you CtlUld ti-„y 
Ihgm elsewhere Iftny jpiobabiy :.a',l you ovfri 92 D 1 
Har^Krafre^ thes# glasses lea ‘we harder*ed me«ai 
Irime-S -mpacl 'RS'Sla* 1 ! pG+ShsGglWsS leriMFF. Fi'W 
4 +ledive lay-aaetning capatfidie-s Vouf sabs'action >5 
. 1 SSV'"I C 'v 9 «■ a ' ani M! 3 'I not 3 ah; 1 iEd limply ma<i IheTi 
bach *ilhn 1 0 days Ya^r money »<n be reruFFhed 
To QFdfF strnd Chech (ji nnaney order include SI 00 
lor pocijiofi iri;i hirudirtgi iu- jc-’ed Slates Optics. Depi O 
PO R 6 e 142 M 41 iBnta QA 30324 iPie-ate speedy gold 
or silver frames^ SPECiAl f>dF r now and qm two PAIH 

fqi s r B piyri inn; ec«ar n.midi ng charge i Deiuie vpIdpi- 

vinyl cim also Ava< able to' only l? &0ea i 

LIMITED OFFER FROM U S OPTICS 





**IVIAKE MOMEY 11 ^ 

Start youf own business 
servicing and repairing 
fishing reels 

The fishing tackle business is 
booming, sales now exceed 
200 million dollars a year. $$$ 

* Starlaihome 

* Small toot 
investment 

* Part time 
or full time 

* Set yourown hours 
SEND TOD AT FOR COMPLETE REPORT 
BACKED BY OVER 20 YEARS 1 EX 
PER1ENCE 

* Now lo obtain FREE service 
manuals an most aM name brand 
reels 

* Inside in forma! ion on how to buy 
pari & a! law wholesale prices, w ith 
up to 100% mark-up 

* How lo promote your business 
without expensive advertising 

* Where to buy rods, reels, and 
accessories, ai low wholesale 
prices, for extra saJes to your walk- 
in customers 

* Where to buy component parts to 
build custom fishing, rods for RIG 
PROFITS. 

send $ 9.95 Id: 

was MnrlntBtprttK 

&n 252 Hw f . 95 MO. 

Marine ■an-Sl. Craw, Minn. 55047 
Satisfaction Guaranteed of return 
wddifl 1 30 days for comp tele refund 




Here # w'liut mm cusLomer Siiid 



"IJ / hud thi m timis and mutrtiuLs 
ttr hu( Id my own hike front 
scratch, ! don t think t ctiuhl fmild 
ano ;tnv hnttnr. John Jurenfci. 

Sanii Monies CA 




r Ssv^ assembly Wits when you build your 
tugged work tif play machine (in jltsI 6 — Vt 
hours) with an f?asy Itii Ir-om Carl Heaid . Inc. 
Choose from tO bike, 8 try ke models; Engines 
from 5 to 16 HP Als nave C&mei torque 
converters (no shitting] lull suspension 
{smooth ride), tubular steel frames (Shrugs oil 
rough going i Optional electric start, fights for 
hcen&in^jiher accessories. 

NE W VT'tOt 2 
(HMhpl 
SL/PER 
6RONC 
Shown with 
•noe^orles 



spKiji D«*r 



OHS FflE E 






#m fri 



\tri 



Drtivr 



Inc, 

Oept.PM-Sil.P.O. Box 114S 
Banian Harbor. Ml A9022 

'fliriFT-mmirRimaaiirt 



New bargains 
on old movies. 



Chuckle ai Chapim in "Eiiy StrMl". iftuQh it 
Liur«l and Hirdy in Big Business' or lour a 
ZspiTshii («n0 see ill dsilruclionl rn "Th* 
MmO^nUurg " Any or all Ihra* for half-price 
during Pur current sale Terrific films tnd 
btrge>4S It hO If arter receiving any Him 
you are not salisfied. return ii id oa within 10 
days. Wen allow you full cred'l on some other 
purchase li r give you a full ralumd $1 00 brings 
details plus film catalog or video eaiaiog atone 
Writ* aiickhawh ruma. 
ptpi bBSCi Devenpon, Ic ms b2SOE 



WHAT? ME 
MAKE SAUSAGE 
WHV NOT? 



GHAT SAUSAGE KECIPfSAHD HUTCUHW^J 

LbriBlnt 2'i - ! p#gr took wiiHfi by i nVAirr Ich ham* 

(H ovar ]UU ircqKi FH£E yjpply c*l«lDg hai book pdc*. 
rquipmtBl cur». c*sir>oi rlc Wnbr K K u I jl C o D*pi L 1 D &7 
CViapiI BuH.ki NY L42D7 




OFFERS A NEW hanoeof 
hineraumetal detectors' 

Cull Tdl FiBi 

(In ILL. Cal I 



■JbpxI far F ip. Lrr.-mFu-i* 

While's Eteot rooks. 

IQ II PLIAiANf V 4 LLfY tD 



CFfT.i 



. tin m 

..S3 H 

:*S;S 



Kl.nl Vphlrln J-I.i 






r make-it safEm > 

Make your awn burg tar proof . Are proof 
sah&ond hide It onywheea, Everything 
included tut the concrete, EASY end 
INEXPENSIVE, for REE INFO write: 
MAKE-tT-SArtn* Dept. C, PO, CP 222, 
y Manhotton Beoch, CA 9026^ J 




SMALL 6AS ENGINE SERVICE MANUAL 



X 0B«n IFH. 

l-lpn| ly B'ld 
HK.Ifcitfl- 

mii:44iiy to 
C-*w*rii kcl- 
0**iinitioung 
huarihus 
ibitoh imnicu 

mu biM* i^ r. 
IibAUb ii m Iwl. 



ModfllN 

K-13-AI. 

r irHf 

jrpAitiirtf Bt 



mrotmn 

LOCK BLADE 



W‘ Lwaiii 

5" WtodClMM 
OffMlf iFiil.mly 



$2.95 Ea 



TMiA 



■ ViMini 



WESTBURY SALES CO. 

rn turn xvt. otpi M.m wrsriuRv. n y. iism 



J3S Pager, cnvei ?4 'Hi|M tramfe used OR SW MO DasiC 
iMMtels Rl U*n irm gytfen r ;|ut.nrnmi Mpney-tadi guariRt-n . 

Sind SI JS DFVat$ MAidtr Ck>rp* (Ltd, a «W| Espk. 
OHr. prepay pustagie. 

TECHNICAL PUBLICATIONS Wtf., Dept. PM-45 
P. D. Box 1290! Over I arid Park. KS 66212 

ki CraK ctii tart LattvA HwHB. LB . SMIttffiuth. Mtata NT1H tW 
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CLASSIFIED ADVERTISEMENTS 

Rate: $4.00 per word payable In advance each insertion* Minimum insertion ten words. Bold face capitalized words — $1.00 per 
word additional (First word set in Bold Face at no extra charge. Zip Code Free.) The naxt available issue to place an advertise- 
ment in America's No. 1 Classified Section is Jihhl The closing is April 5th. 

Send remittance payable and order to Popular Mechanics* ATT.i HHdegard E. Kappel, Class* Adv., Mgr* f 224 West STIh Street, New 
York, New York 10019. Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our 
maii -order advertisers who use post office box addresses tor their convenience In handling your order, Popular Mechanics maintains 
a register ol such njail-order advertisers containing their complete names and street addresses. 

When answering adyertl»m«if» plaai* yj* tha tip COdo number 



AUTOMOBILES 



WAHlED: AUTOMOBILE LITERATURE 14C0 - 1975. I 
buy salat brochures, manuals, or any In erasure 
pertaining to -utomobilos. We Iter Miller, 315 
Wedeewccd Terrace, Do Writ. Vow York 13214. 

DOUBLE Ytnir Gas Mileage. PffSSlblw Detail*. 
$5.00. Boa 57PM. BDiritliful, Utah A40.IQ 

MEW Car* al Dealer* Coal. Price U*t and Report 
(JOG, CARS Unlimited, Box 365-95. St, Loui* Park, 
Ml in. 5M2S 



REDUCE AUTO INSURANCE PREMIUMS IQ 90% 
FOREVER. SAVE tlH'i MOW, Guaranteed Repon with 
Proven Results Pay for lEiell Year alter Tear, Send 
name* address* 13 Iff: Stashed Premiums-G, P. 0. 
Bff* 14448, Sffffkane, Wash. 99214 



TOfl MPG Carburetor*, Drawl i|s and details $5.9$, 
Carbu. fill, Box 79. HltchcKk, S O. 5 7343 



S(U TGUB CAR YOURSELF!! If For more $1 
CDHPtETl HOW TO! SASE-MpII*. $mt> h P.0* BOI 
21, Dejrt, PM479, Troy, M| 48098, 

SEVEHTYTIVE MPG toltflr* Spcftaar. Blueprint 
$15 00, Spffft soars md.OO. AUkd tndu*tr>*» 

international, frennrU. Nebraska 6BOJ5. 



MQTALOf fi'lr-g-Vafve Replacing Job— $&.0D Mon- 
ey-lfach Cuerantee! Free Brochure! Arrow Product*. 
Box 374M* Broken Arrow. OH. 74012. 

MFC IHCIIEASU U% f I! No gimmicks — ns 
gadgets.. PrffiesUonal secrets revealed, Free de- 
tail* — POSco UG04J. 453 W2M. NIC 10471, 

OUSEL TACHOMETERS vw* Olds., Brochure* 
RwCb., 9 Stengel Plaee, Smltntown, Hew Tom 11707. 



S3*« TOTAL!!! HOW TO SELL TOUR CM YOUIt- 
StL.FI Complete Guide! Senear, P,0. BON 21, Dept. 
PM479-A. TrOy, Ml 46098 



LECTRICUR — Convert VW'j, Fitlt to tlMtrk, M 
mffh, plans $25.00. I niff $1.00, Robert Bncy. BOX 
26 ’94, DEI lit, TH. 75228. 



AUTOMOBILE SERVICING* Slirt a Provable Busi- 
ness ffy Performing * Service for Women and E*ttv- 
fives, sets i I erf Manirtl SIS, Kir Hard Service Bex 
W70. FI. Worth, TX 76115 



POWERFUL HORNS’ Make People Move! Hundreds 
of Soondil For Cart, TrucKi, Motorcycle*, Duals' 
Free Catalog, KoMn. BOX 357-PM49, tfrwwsvllla, NY 
1D7M. 



HEW CAR FREE Yearly! Free Informal IM. Super-Car 
Pub I leal Ions, Box 28101-M, si, Louis, Missouri 
53119 



TIT* QIEIELf cat the lacts. $2,08. Andy. Bor 
34503, Memphis, TM. 38134, 



RITUHIHC FDR MAXIMUM ECOHflHT: Average 

Mlleeie Increase 55%, Hffr*ePo*er 5-10%, Detail i 
FREE. Ttdinrerlng, Box IB&ftB, Columbia. Missouri 



CUSTOM Auto Hama Plate*. Diffarent Stylet. Color*, 
Deiiiii ,90£ i Refundable, am Sale*. Dept, ra.ts, Bos 
1011, Miami, fh* 13137 

"RlGHT-W" Allows Wide-Angle tinsbitructed View 
of Might Rear blind Spot— Mount* InUtf* Lower 
Bi|ih|-Hand Corner WlndihJoJd— Most ffrectlv-t— 
{5,95 Postpaid. Panda Enterprises, 466 Derby AYS., 
West Haven, conn- ossiE* 



ELECTRIC VEHICLES 



■BUILD — Leetrl Bug — EJOdrlc 4 Wheal MopeiJ! 
Plans 315.W. Detail! $1.80. Led ran Bor 1&4B 
Largo, Florida 3354D 



AUTO SUPPLIES & EQUIPMENT 



ALYlRHAtDR/ Ceniratffr Rb building Book, Dele I Hi 
HeffUund Engineering, 7505 aarkentmo. us Vegas, 
HV* 69125. 

FREE AUTO TOOL Catalog — DlsenuM Price*. The 
Badger Company, id Chatham Place, white Plains, 
new York 10605. 



SYNTHETIC Oils and Lubricant* - Reduced Wear, 
improved Fadorminte* DEW, Box 177, Hampstead, 
HH 03641. (603)329-5403. 



parts? Army jeep anff truck psrts, spare Part* a 
E quipment CO.* P,0, BffX 751, Lexinglffn, Kentucky 
M5Q1 



hmdTOFS For Alfa, Austin Healy. Dal sun. Flit, 
Jaguar, /ensen Heaiy Mkr Mcb, wmiet, Spitfire, 
sprite, Sunbeam* Tfl3, TR4, TR$* TR25D — — 
DYHAPLASflCS* P. 0. 60S 4907, El Monte, California 
91734 



FILTHY HANDS 7 A Good Fingernail Brush helps, 
{2.90. Ernst, Box affLHI, Los AtuteIes, CA. WJ36. 



AUTOMOTIVE Tools A Equipment Nallonally 
Advertised Brands at Discount Prices for Median io*. 
Send Stamped Envelope for Current Specials. Asso- 
ciated Distributors:. -ID! Augusta ST., Cincinnati, CU 
45202. 



FREE OIL FOR TOUR CAR. No gimmicks. Initruc- 
lien* {1.00 piu* t*u addressed, stamped erweiope. 
Progrrt* Rtpffris* Box 1170P, Denham {prlnga. La* 
70720 



'"USE RECULAH CA3GLIHE IHSTEAO Df PREMIUM 
OH no-lead", save {4.40 per (iii-up, One ounce 
condition* lull tank* 12 ounce* 34.95 plus 31. 05 
handling 5 postage. 33 50 for formula. p,o Box 
10541, Tampa, fl, 5»t9 



MOTORCYCLES, BICYCLES, 
MOTORSCOOTER5 & SUPPLIES 



HON DAS (3urplui) |50.D0, Mall SI .00 (Rtfundlbll). 
Motor scooter, 443, Bond, Oregon 97701 



motorbikes, co-carta, Lawnmowera, EDgiitei. 
WhclESBle CatatDE 31.00. Lbrence. Danville, III. 
51832 



ftCHQYTQ 1D-Sffrflff Blcytla*. 6 World Chamalmi- 
thjpj, Modal* tor Racing end Touring, 3253.00 to 
31.245.00. Frea Brochure. l.A* White jr BlcycJe*! 
HOI Medl-Plfk Placa, 5ull* 1002* Amarillo, Ten* 
nV*. Phone (80$1 33i-3193. 

BEAUTIFUL MOPED MOTOR- 1 IKE In Crate tbYTOU. 
HE SAVING. E.J. SJlet, BOX PM30B4* CcntOifuifi* 

Michigan 49015 



HANG GLIDING — AVIATION 



3PQAT3FLAH1S. Ml MI-HELICOPTERS., MOTORIZED 
HANGOL IDEAS. Plani/Kitl/Com^leto. Miny InM, 
Catalog 33.00. LFP. Box 19121, Houston. Tens 
77024. 

HELICOPTER ALTS $4*5.90, Jet helFcnplar Alls 

$995 .00. Inlormatlon H.OO. Bw Ratffr, HlC,, 
Towandj, Kansas 67144 



100M2 HANGS . . INCi ID ISLE RETUKHI Exciting iporl* 
FREE catalog. 30 detlfint, bocks. Boomerang man, 
304 Park* Monro*, LA 71201 

DESIGN/ Build Alrplilttl/Hing Glider*. Simplified 
Publications Urochurt 26C. McCoy AlrCfalt, 12420 S 
Figueroa, Jos Angela*, CA. 99051 



MO I DIt I ELD HAHG GLIDERS - Industry Leader. 
Hundred! hying world-wide! Complete motorgllfferi, 
kill, propeller*, accessorial, caialog/photo* $5.00. 
flolec EnglheerJng InC., Box 124, DuiKanvFIfi*, Ta, 
7511ft 



GUILD — Cue-Mar IET HELICOPTER! Elly, tnea- 

g enalve. Detillnd Plan** Drawings— 4 ?■ W, Hellcrifl’, 
dx JD 33, Redondo loach, California *0277. 



AH) I OAT Frapillin, Hubs, Ere Ires, Mounts, Cata- 
log $2.00. AFrboatt, incarparated, Miller An., 
Fort Worth, Texas 7&U9 



AUTO TRAILERS 



BIHLD Car Maulir-^SoNd Axle Typr -Plan* $5,98, 
Mike Hantmarla, 255 Spring Dr., St. Charles, Missouri 
63301 



HOVERCRAFT 



KERB' CAR Amailng Hovercraft bull! easily with 
ordinary tools. Lawnmower engine power. Carries 
ffne man plus. Mover** file* forward backward, Side- 
ways over Land/irew/witer. Complete conslnicllolt 
plans and brochure, $7,95. AcrO-PrOiKt*, BOX 
5114PM, Cllnlon, Kew Jersey OS BUS. 



FANTASTIC Homer a It Plan*. One Place, SB 50* 
Two place $16. Free informal ion 1 Parmer, Be* 691. 
Went on, WA. 96055. 



HOVERCRAFT Plans All Site*. Catalog $1.00. 
Universal Hovercraft, Box 2S1, Cordova, IL 61242 



CB-RAQIO, TV & HAM 
EQUIPMENT 



Cl PORTABLE Dlffolf Antenna Plans, Cheaply 
Constructed $1,25. P.D. Box S3B02, PhgUnix, M. 
85069. 



7-FOOT Theilar Television! Precision Lens, plana, 
$19.93. Guaranteed! I Free details. Halt Enterprise!, 
Box 409A. Lester Prairie,, Minnesota 55354 



OMNIPOLARIZED Antennas. Modulation booster* 
3100 MHr counler. Plan $3.00 each. $7.30/>H. Free 
catalog. PANANI3. Box 13DB4, Paradise. CA 95969 



NAME BRAND TEST EQUIPMENT. Cuaranleed Dll- 
Count* up lo 585$* Calaldg and Price lift $1,80 
iRrlundablai. Salen Electronic! . Bex B2DC, Skokie* 
Illinois £0077, 



GQYERHMtKT Surplus receiver*, transmitters, 
Snooperscopes, part*. CatAlng 25C- Mleshoa, Nahanl, 
Mass. 0190ft 



POLICE Scinrtar*, Crystals, Anlaanas. C9i, Radar 
be lector*. HPfi. Bov 19274, Denver. GO B0219 

1ft RADIO i TV TUBES. Free cateiug* Cornell, 
4213-17 UnlvertNy, $|n DKgff, California 92185. 



GO SELECT CALL - $llfnce Unlit called - 300 
adjustable call channalt - Hu modification To CB - 
Build tor $10 - Detailed Jnstructran Manual A I.C.'S 
$14.95 - Additional LG. sola $4.25 ■ Penn Safety 
Appliance - Dept. 11 - 3871 Dara DrJVe - Library, 
Paomylvanla 15129 

ragi. Educettffnil Electronic* Celaiog. Edukki 
Workshop. Department 792B, Hewlett, New York 
11557. 

TV GO T ower* — Build Tour Own. Complete In lime- 
tloill $7.91. Suburban Toweri. Box 361. Brooklyn. 
Michigan 492J0, 



ELECTRONICS 



FANTASTIC Miniature Indoor Antenna, turns Whole 
wiring Syilem miff Anlenoi fffr T.V. or Rafflo. $26*; 
50C PuilAge. 11% Tax, 0ft c Salas, M2/ OlffShall 
Hoad, Mobile, Ala. &K0*. 



PRINTED Circuit Board* Made To Tour Specifica- 
tions From Tour Layout i or we Design Our Own. 
n iN, Electronics, P.D. Bon 799, Seratoie, CA 
95070 



MECHANICALLY INCLINED IN Dl Ul DUALS - WANTED 
- ASSEMBLE ELECTRONIC DEVICEt IN TOUR HOME. 

Get started Jn spire time Experience, Knowledge or 
Jnveslmknt Not Necessary, Expect big prolitsi $300 - 
3600/Per Week Passible. Write Tor |rta llleralura 
telling now. Electronic Development Lab*. Box 
1560-PM, PlnalJai Park* Florida 33X5 



HI FI a TAPES, PHONOGRAPHS, 
RECORDS 



cassettes. a-Thcm, Acc*asDri*i, Fentistk 
prices, selection. All labels. Catling 31,00 Rrfuntf. 
able. E.N. Wit. Box 313, Royal Oak. Mich. 48068 



(CantliMiad an nut ff*t*l 



APRIL 1579 295 





HIFI, TAPES* PHONOGRAPHS* 
RECORDS 

{Continual inm preceding sata} 



ftELPtiD-TJlMS! OlfCOUIlt* I Cl 71%-. Ill 1*6*11 1 M 
purchase Obligation*; nawal*tt*n dliCfrurtft (Hv<d«nd 
tc Militate*. Luu% guarantee*. Free detains. 
Discount Music Ctod, fM Mi In SC.* Pep!, I-MW, 
New RtiLh-elln, Niw York IWtDI. 



OLDIES- 45 KFM Original tills. CililQi 11 W. 
US Record; Soles. Box 157. ttimpivlll e. N.Y. 13163 



m[ Catalog — Electronic* HI I* — Amp 1 1 fieri — 
Preamplifiers — Fiythedolle Strobe* — SCA AJip- 
tors — Color drains — Digital Instrument* — 
G j'tir Amplifiers. FREE SuhscripliniM. SwEPC. Bai 
PM32Q40, San AlKOIlkb. TeXJI 76264. 



ALBUMS — Taj>*rj Latest r Units, lit categories. 
NO obligati Oir*. GV. Sound*.. PO. Bp i 123SPM4, 
Manassas, Virginia 22110 



3ECRET5 of Taping Records 00 Tour Stereo — 
$3.00. SterecData, Bex 9fl]8. Baltimore, MD. 21204. 



MOTION PICTURES & 
SOUND EQUIPMENT 



VIPED CASSETTE Storage unit plant. $3.00. Red 
Shed. Boa 6235, ft. WayjiE. Indian* 469% 



1BMM. $-6 Sound Bargains. yrbBnski. 0142 5. 
Kenneth. Chicago., 111. GDfi52 



supek I, iGmm & Smm Fuii-ien^ii; features and 
Digest Film* in CofOr end Blacfc/WARe. Rock Movies. 
Jack Njc h d! son , Sherlock Holmes, Bogart, SfUiiilcK, 
Hundred i ol Titles. FUEL Illustrated Catalog, fllLEg. 
Box 137&PM, Sftdtti Bend, inti. 466 la. 



CAMPERS & TRAILER 
HITS PLANS 



FREE Catalog, Kayahs, Canoes, 5HI boats, fflnogu**, 
Filling Boats, Duf. kboat s, Plans, Patterns. 40 
models. Outdaor Sports. Bex 12I3-P, Tuscaloosa, AL 
35401 



Iftcpa Touring Hi yak*. Plans. Patterns. Manual 
$1 00. Newport Boatpiant, 4M Batten/, Newport, fti 
02640 



Johnson —New— used— Motors— ftarts. Hundred* 
old motor- -#arts. Bills Marine, 215 ft.. Ml in, Nod* 
Syracuse. ft .¥, 13212 



PLANS |25fl>, Patterns, Kits, CalalngSh Powerhe*!, 
$2.00 Sailboat, $L UU. Martorcralt, Bov 1S1-M, 
Brighton, Ma ie. 02m 



CAMPING EQUIPMENT 
A TENTS 



camping equipment, 1, 000 quality Item*, discount 
price*. Campmor, Bov 40 7N, Bogota, New Jersey 

D76Q J 



CAMPING Kitchen. New, Di He rent, Convenient, 
SI. DU (Refundable) bring* Me lures, In format len, 
Cartap Kitchens Lid., Dept, PM449, Bex *2g, New 
Berlin, Wl 53151 



IIP STAVE Compact tight weight. Twigs, plnucone*, 
Bail water in Four Minutes. Free Detain, Empire 
Sales. Bdk M3P, Whitehall, Montana 5S7S9, 



ATHLETIC A BODY 
BUILDING COURSES 



puts i cal Fitnojs Newsletter, Dept. 40, p.o. 195. 
Western Springs, lllinon 60569. Introductory copy. 



fliccER. Fibre Power lu I Muicfes^Fasterll Most 
Famous Muscie-Courso in Worn*!! Free Booklet!! 
Univerul-C* Box 6694. Detroit, Michigan 4B240 



POWERFUL Body F.Ht! Guaranteed! Free Intornta' 
hop, American Powemouse, Box 66 ? E, Minneapali*, 
MH. 55440 



LATHE Catalog $1,04. tfpmf urarkl ng $1.00, Shop 
Supplies *1.04. Campbell. 1424 Barclay, Sprlrtgll aid, 
OH 45505 



BANDSAW ILAQtt, Any Sue. Fn* catling. farker, 

S9?LHT4 r J. Sonora. Cat. 953 10. 



COMPLETE LINE m Jiljji quality, low-priced 
CUT f INC FOOLS, HOLD INS. FIXTURES. PRECISION 
INSTRUMENT*., METAL CUTT1N1 LAyN El. DRILL 
PRESSES. MILLING MACHINES, BANDSAWS AND 
MUCH, MUCH MARE. Most Item* delivered tot* 
Send S3, for 3 16 page 1979 catalog, refundable with 
I -r s I order, HAiACff TOOLS, INC., P.O. Box 343, 
Silt ling Heights, Mich. 46D76 



ELECTRIC TOOL*: Dram fil Model* 2ai.-t4L,9S. 371- 
339.95, 291-336 95, 271-3W.95, 577-360 95, 540- 
$M 95, 70J-I39.95, 290-39-25, Write for Catalog and 
rtiSMUnt sheet. Add 31.50 handling end N.Y, tea. 
In! irrational Curie Shoppe, Alt, flept, $4, P.o. Box 
674, S*. Fallslhurf, New Turk 127J&. 



BAND Saw*; CatflT Tooth Metal Outline Band Saw 
3" x 4 P — Also turning Lathe* and Milling 
Machine*. Southim Minn. Machinery Sale* inc., 
Dptfge Center, Minn, 55927 



A" METAL Cutting Lai no 166. SO. Tala. 15048 Proc- 
tor, Induslry, Calif, 91740. 



9600 CATALOG! lifted and deseriPed Source* fpr 
ever s t hi nr imaginable. $3.00. MiStiflOf, BLU 
2441 3A, Oakland, C4 94623. 



BANDSAW BLADES, Any Site. Free istaraturt. Sain, 
6541 Tidewater' Drive, NprfPlK. Vl. 23509 



1IAIHLE3S STEEL Wood, machine, tapping 
screws, Nut*, washers, boat nails. Free 12 page 
price sheet. Fastening Product*, Bex 151 H, Chelten- 
ham. PA 19012 



LUM B Efi/MAREft'Sl And Tom' (Ham uv m*ke* 
lumbar, and Cabin* from le£* right where they 
lie— full deli 1 1* Ante, Haddon Tools, 4? 39 Route 
120, McHenry, III. 60050 



BUILD — IT — YOURSELF — Camper* — Trailer* 
— Fifth Wticel* — Matprtiome* — Pickup Covers — 
Cemping Trailer* — Kits — Plan* — Full Biie 
Pattern* — even Conversion Plimt 35.00} — Sand 
tj.ua tor ft.v Kit */tqu lament catalog, Cien-L R Vs, 
9152PM Rosecrabs, Belllfnwer, CA 90706 



BOATS, OUTBOARDS, TRAILERS 
& KITS 



JOATXITS — PLANS — PATTEHftS — FRAME FA 05 

— FIBERGLASS — MATERIALS — " World's large*! 
Catalogue*" - 300 "ONEQFF" DESIGNS — S* — 

— in fiberglass — plywood — steel — aluminum 

— FOWERBDJITI — LnhOftrdl — aulbMrd* — Jit* 

— cruiser's — - Spcrili sheir* — housabnatS — hydro- 
planes — tunnell — - runabouts — SAILS DATS — 
DaySaiiers ■ — Trailer sailer* — nnlorsailer* — 
multihulls — (KTACH — CANOES — 40 mpdel*> — 
BQATBUILDERS MATERIAL — Hardware — fasten- 
ings — sail* — masEr iggi rle — ptywoud — books 

— SPECIAL SECTION «i FliEROLASS — resms — 
fumt — epoxies — pDlyaslers — mat* — c truth — 
C-Flex — A irex etc. CATALOGUES *1.00 — (With 
acptbuilder's Guide *2.00: — CLMKCNAFT — Jfi-P 
Aqua lane — TanawAnda — New York 14150 

KYACRS — CANOES — FLANS — HITS — 

Patterns — MtleNal 40 hHHlelt in fiberglass — 
plywood — canvas — Catalogue* wlkfi ^Boitbuild- 
er's cuide" $1.00 — clahkcr^p r — 163 Aqnaiane 

— Tnnawanda — - New York 14 1 50 

FIBERGLASS — RESINS — FOAM — Etc. — 
CejmpietE line Catalogue with F, Kow To" — St.OO, 
CLARHCRAFT — 16-P-l Aquatane - fonawanda 
New York 14150. 



EYINKUDE 1979 Bargain . . , all *l»a , . , 31.00 
handling , , , SCOlt-M^CullOCh part* . , . Electra 
Marine, 61 D Merrick Rued, Lynbroek, New York 
11563 

"HOW to Flbergtis* Beats" — New Book — 
36,95, Clan-L, 9162 Ro&ecrans, Dept, PM, Bellflower, 
CJL, 9070C 



SAILBOAT KITS - Uw Hall, frail arable, factor 
moltfeO libers lass. 1$ J - 31395; 21' - 11095: - 

$3265; W - $7995. Hull, deck assembled . m 
rnstatf Interior. Term*. FREE 0a3df catalog. Lueer, 
Dept. &C-79, 3800 wait Highway 13, &urrtitTlle, 
Minnesota 55337. 

BOAT FLANS — FRAME HITS — FULL SIZE 
PATTERNS — - Huge 12 & page cal a I r u 1 Puwerb&ata — 
sailboat* — Inboard* — OutbMrdS — Jets — 
Cruiser* — Houseboat* — Runabout* — Dories — 
wcrkiHsats — Hydroptane* — 'Turners — Pontoon* 
— 6' to 4fi r . Low oo*l, high quality plan* Tor over 
25 year*, Eaty, proven mebiods osptoiafly for 
amateur* include slop- by -step pictorial Instructiom, 
Ekutbuildlng Supplies — fastening* — Fiuergla** 
“ TteSins — Clue* — Hardware — Equipment — 
Bait Trailer Plan* — Bbating books. Send $1.0*0 (32 
Canada! for tatalflg plus Free " Boatbuilding 

Supplies" brochure. Gien-L Marine, 915? Ros ecr MVS, 
Dept. MP. Be liftoff*?. CA W706 



SPORTING GOODS 
& EQUIPMENT 



I0DMERAHC5— iNCftEDfBLl RETURN! Eiclting 
sport. FREE catalog. 30 designs, books. 
BoomerangMan, 306 Pure, Mnnrse, LA 71201 

ARCH EH T Lowest Discount Price*. All top brand*. 
Order* snipped same day received. Mn-rtty-bach 
guarantee, world's Largest Supplier, Free catalog, 
Anderson Archery Corpsratisn, Grand Ledge, 
Michisan 4SA37 



TENNIS Racket* steel, Taiwan made. $9. lame* 
i rri p f: rl s 414 Carden Slate Drive, Cherry Mill. N |. 
M002. 

TRAMPOLINE Kits (Jumbo 6' x 12' $1».C0). Free 
Literature. Trampoline Supplies PM, JJfi? Highway 
139. Rivnrdale CA 3Q296. 



FISHING, TACKLE, LURES 



BRASS Eyelet* lor sinker Molds. Ed Hein, Box 
363PM. Clean a. PA. 1TM2. 



BATTERIES, GENERATORS 



INC THE CENERATOHS 2003 watte J25D. JJ 
Enterprises, 9ex 693, 0*kk«sh. Wl*. 549U2 

generators A.&. uov 120V bo tycfes, J, Seherfc, 

Box 39114. La* Vegas 69430 



9ATTERT Oharger, Builrf Cheaply, MlfO $2. Praclf- 
oaf, Box 061, Scranton, PA. 10543 



ENGINES, MOTORS, MAGNETS 



REPAIR Electric Motors! illustrated Instructions! 
Mpdeijuip, Bor 7264, Kansas City, Mo, 14113 



REWIRE tar Alternator for 110 AC. PliflS 33.0D, 
Sweatt, Box 591, Titusville, Florida 327gp 

REWIND JUNK TRANSFORMERS. Ary vqltage! 33.CC, 
Harrlt, fipit 494A, Greet Neok, N.Y. 11022 



TOOLS FOR SALE 



BUTANE Powered Screw-Driver. Drawing* *2. PC. 
Rt. 11, 1£7&*,V, Fort Myers. Fla. 33aDB 



MACHINERY,, TOOLS 
& SUPPLIES 



LOG SFLITTfi, 15 TODS, Hritaijlbc. Rugged. Frt* 
Elrcchurbl Paragon |nc.„ l&Oi Cindy Lane, Seven 
Hills, Chip 44131 



Milling Cutter*, istne- mil ring eitechment*. Ceta- 
tog >L UO: Potter, Box 73. Cedar Rapid*. to*4 5240B. 



5MAil FOUKBRT furnace*. Supplies. Free 1i| era- 
lure, Pyramid Productt, 3736 $duth 7l!i Avenue, 
Fltoenlx. Arijont 55041. 



AHAJINC SEVtN-IH-OHE WfttMCIH TUULt Have the 

Tool yuu Need at your Flngertlu* with this Handy 
Cresoen) loci, that act* a* Wrencn, Buttle 

Opener. File, Knife. Punch, Ptiillips. or fteeular 
Screw Driver, M programmed $9.96 ur RagutaP tB.SrS 
Send Today! Check or M.G. toi Cel lifts Stuart Co., 
T80 GsPbtown Rd.. Suffolk, VA 23434 



BLACKSMITH & FOUNDRY 
SUPPLIES 



GAS Forgo* (or coaf] - Hammer* - tong* - anvil* - 
anvil bonenes ■ all biatksmlth supplies. Order cata- 
log tor 31 .CD - refunded on first order. Man he I 
Bla£fc*rhim Shop, 7B36 Cannens^urg Ruad, 
CanncnsJrurg, Mi c n i r a n 49317, 



ENERGY SAVING 



FREE tntormatmn-lnirMind house passive tatar 
heat. Laiy-A. Box 163C, Mont Yernpr, Hri 03057 

fftEftfiT METERS, ElKtrit, Gas. Water, PPcne, etc. 
Many very frank Survival Publication!, flrocliure 25c. 
CcmSumfrtroniO*, Bw 475PM, Alamego-rdo, ftM 
A63I0. 



EN{ttf Saving Electrorik Cuntruts to Maximise 
Efficiency Of Water H Paler*, Heating find CM ling 
System*, intornulion 32 ,OD. Country Electronic 
Supply, Bm 34, West Davenport j ftdw Turk T3B60. 



WIND GC HERAT BUS '.20 YpIL! 4, ID, 6 20 Kilo- 
watt* Upwind, Direct Drive. Info. Picket 32.00, 
Dakota Wind And gun. Ltd,, P.O. box 1741-F, 
Aberdeen, 5[> 57401 



SAYI 30 %■ on healing— cwling. Detail* S3. 00. 
Energy Engi nearing, B^k 2^2, Witton, North Dakota 
56579 



HIaTPuMF— S ave :i Cqstly Repairs, Improve Effi- 
ciency. 0q'it^Tpur*etf. Octal I ad Guide Explain* Theo- 
ry, froubleshooiinE Tecliftifluet and M*intenence 
Tips tor all Heatpump*. 34. DD. Energy CreirjngfKKiie, 
P.O, Box 1.73, Helm i r, N.V. 13«4. 



£10 W Down your Electric Meter — It's Legal. 
33.00- Save Money, Box 459. Marshall, N.C. 2B753 

SAYE EHEflGT — SAVE MONET — Fix TroiAletoma 
Faucets and Toil*!*, Secret Method. Money Back 
Guarantee! Send 33.00 to- Wafer Se**r*, 2050 M 
Ridge ttd. r ftmhersl, 5hio 44001. 



SOLAR & ALTERNATE ENERGY 



TtMFEPATUflC COHUQLLER for So'ar HeatfifS. 
Write: Sullr, 150 Monahan, Fort WibLen Beach, 
Florida 32545 

OLU DR HiW HOME - ' Vm t*T Nm Affordable 
Solar Heating, New MeUiuds Plan* S4.0U postpaid- 
StiuTec Systems, Boi 50G2, Covington , Kentiic!ky 
41012. 



(Coniinoed en nut me) 



2.m POPULAR MECHANICS 



SOLAR & ALTERNATE ENERGY 

(Ciilimud Iram pfltHln p*H) 

"Water storage Timt-Ufc Time Fiberglass - loo 

Gaiton to ROOD Gallon Capably". Write: Bos 3. 
Roc-kton, Ill, t, ] 0 7?, 



WfrQQWOIKEHSl , , . Save $ $ on Pt»n*. Nattonilty 
circulated publication teaturBS over 70 plant par 
wear, Early American, Shaker. CBntempOrafY furni- 
ture. clKks. tny s,, |iyjs, I if come ideas, $7.00 bring! 6 
ittiras per year. woodworker* Journal, Pepl. $Ki. 
Sunset Lane. Washington Depot, CL 06794. 



FLOOD & SUDS CONTROL 



FLDDD Suds Controls, Stop Overflow from 
Stoks/T diets. Sink Control and loti ructions (8.00. 
$ii[55 & flood Control, Box 171. Fairfax Station. 
Virginia 32049 



AMAEING Wan d Hester -Automatic Forced Air— 
Heats Entire Home — 2 Models from 524y.a<3— Write: 
Bax 3. RPCkton. Illinois 610??. 

SUN TRACKING SOLAR - COLLECTOR? Worlds Mott 
Eflieiont System. Send far Plans/Parts/Complete 
unit;, flats Solar System*. Medina, Wash In gton 
96039 



JACQRS WFndcharREr 2300 32v w/55 tower 

$3,400.00. 6QB-B39 J19Q. 

“LAttl _ KEATING " Free drtfll* Md~i~urnplfe 
diagram. Write; EZA, P.O. Box 66? Stolen island 
N,T . 10S14. 

(TEAM ENGINES, Bolters, Generator*, No Matf'ioi 
irg, (JeUlil 01 Easy plans 25c and Self Alter csscd 
stamped Envelope, Steam Products, Bax 3067, 
HO ms item Springs. Florida 32647 



SOLAR EQUIPMENT CAT* LOS. Product descriptions 
with prices $1.90. EXTERNAL ENERGY Etei 64J, 
Tempo. Arijrona 85261. 

SD-LAi "■■in-tic Hot Water. Patented Davict 
Permits system Under $300. Plans $2. Box 1662, 
CUlfotfiee, N.C. 21773 



AMAZING "SOLAflAV LEMS” Produces IMO" heat ; 
Starts campfrest Heatj liquids; drills mad; ntnclh 
mure using Sun's rays. Ulhtwoififfl. portable, 
unbreakable. $7.00 postpaid. Guarxnteed. Free 
details. Ribblett Enterprises, Bepl. PHIS. 19 Kelly 
Or.. RD#2. windber, Penn. 1H63 

SbLJUt HEATING - UTUOfi^NDWI fun line or 
wiar heal me components, install solar heat your* 
sell and order ail materials from one source, by 
mall. Send |2.00 lor catalog and price list. Solar 
Components Division. P.D. Box 23?. Manchester, NM 
0316$. 



SAVONltfi WINDMILL System provides fliielrJcitjr! 
Easy Construction 1 Complete Plans $6. 00. Ace. 6di 
3S6A, Station 0. Toronto, Ontario mep m 

PROVEN. PRACTICAL SOLAR tOiLECTOfi. Build tor 
$2.5! per square foot, for plans tend $10,00. TRN 
Campers' Supply. 23706 East 40 Hi way, Blue 
Springs, Missouri 64(1 Lb 



UNIQUE SOLAS Hester, Factory assembled. Over 
3, -000 I4ld, Informal Ion 13 . (JO. Refundabl*. 5otar 
Equipment Wholesaler?, JJ36 21 Am,, Rock Island, 
Illinois 61701 



PLANS — Solar Collector — inslAlli in wlndbw. 
$3.00, ChB, Box 33, E*s#i Fells, Hew J#r«y 07021 

solar poai heater Complete Kit Tintalt vi 

day — No Sotfler, NO Content — $200 . $!i0. 
Write lor Free Brochure, Nadtonl (Mels, P.0. Hex 
464, Galesburg. Michigan 49453 



HOME CRAFTSMAN 



wood - Dome it ic and imported Hardwood! I 4Q0Q 
rtemSl Clock, musical Instrument kits, Tools . , , 
discount prices I Hard-to-Tmd hardware. 152 Past 
calx log, 5D(. Draftsman, Dept. AX-49, ??29 Miry, 
Chicago, Illinois 60609 

PATIO Furniture: IS Leisurely Designs — Send 
3. 00. Gilmore Ind Inc., 5604 Jurupa Av#,, 
I mb nice, Calif. 92504, 

LEARN To make Beautiful High Grain Lnither-llfct 
finish an Sheet Braji. AJuffltou-m. Groat Fqr Picture 
Frames Bases, Mounts for 1 Photos, Art Objects. 
Instructions lltJO. CR Filford. Bax 166, Guymon, 
Oklahoma 73942 

BIRD HOUSE PUN, Easy cut-out and assembly. 
Send J1.6D. Th! I-N-Tlill, Dept. 106. Dudley, N.C. 



UNFINISHED Picture Fume Mould lire. Factory 
clote-but. 50% □licnnnl. 200 Styles. Writ*: japs, 
128-PF seventh North. Hopkins, Mtonfriata 55343. 



HOW To Create frtautitolty Veneered Furniture 
OniCkJy tiUtyf Illustrated Veneering Man ual/Cala- 
Exotic Veneers, Inlays, Supplies, Morgan. 
NnKSlj U23 Bard Hawn Road, LAlUvllHt, Kentucky 
*02*4. 



WORLD'S LARGEST CATALOG 7 Three pounds. 632 
Pages, Every Teel, Supply, Machine. Imaginable. 
$5.0(1. Refundable. McKllliian, rM-473, Johnson 
City, NT. 13790 



CATAUJ8 FULL-SIZE FURNITURE PLANS $1 00. 
Refunded with first order. Traditional, Early Ameri- 
can, ever 150! Furniture Design!, 1425 Sherman, 
Dept. CP-79, Evanston. Illinois 60291. 

car* LOG ol 200 WOODEN TOY Patter Mi toy 
making supplies, books. $1.00 refundable. Lave- Bui It 
Toys , Baa 5 45 B-IM, Te htu City, California 95 730 

MAKE Smoking Pi pi!. Information: P.rr: PH49, 

POX 59211, Chicago. llimmiB 60659 



patio punter puns — wood, complete instruct 
lions, $2,00, Padio EnterprijEs, Box 594, Joilat, II 
60434 

WINDMILL (42* Four sided Dutch style; Assembly 
lostr./Jllus. $].Q4. T, Voorheir-, 346 Mein $t„ 
Bala via, lit. 6051 D 

TOUR name Engraved an Solid Brass Plate. $1.00 
TO: VB, D-epT. PM, 607 Last Dana. Mountain View, C A 
94040 



WOODEN GEARED CLOCK You esh Build! . , Easy 

new design! 1 . „ , Fascinating Timepiece! . . , Free 
tnlormationl * , , Dorden. Box $20. Santa Paul*. 
Da I If- 93060 

DRAFTING TABLE— Fur Plan! send $1.00 And a 
SASE fOz eieuk, 123 Maple. Apt. I, Stillwater. OK 
74047 

PLANS! Early American Wall cur to cabinet $3.00, 
Brochure 25-f Plymouth Landing. 14651 Maplewood. 
Plymouth. ML 4B170 

PLATED Fasteners now Available If We supply Nuts, 
BflltS, Screws, Lags, flails - Any type Fastener in 
Polished or satin Chrome, Copper, cetd. Nickel or 
Silver. Lei us know your fields, quotation by return 
mail. Hallmark Associates. Box 1B6A, cetMUt, NT 
14Q6B 

CRADLE plans, roll s<je, $4.00, Other lurnitore 
plans, brochure, SASE and 25c, Williams Fine Furni- 
ture Oesirnnr, p.O. Har 6626, Newport News, Vs. 
!36« 

111? nOLLRY-Wood replica. Plant inform Hi on 
2 St, refundable. CriSS-Croii. BOX. 324M, Wayne, NJ 
DT470 

NANO FORGING MufUe Leading Cud Lock!, ptul 
l! Palter m. $6,95 pp. Newton, Rl. l, [leaver, 
Wyoming 62421. 

stair Bunding:, Learn Profitable Trade, Expert's 
Copyrighted &m r $5.95, Frank Spear, ai, 6, box 
ami, rtmta Sorda, fi t. 33950 

DON'T BUT A BAR Build Mine! Sturdy 2X6- Bar if 
Perfect tor free Room, Can be cemaleted in Cue 
Weekend: Readily available Material, Complete Plan! 
$3. MfisSerhyilder, P.C. Box 193, Lemuyne, PA 17D43 

pool TABU plm and Wte. SReeldcitlotn, 
description!, 3-viow drawing, prlooa, intornutlon 
11,00. Tlercratt, to e I1S1, Erl*, Pit, tB^OS 

INFLATION FIGHTING crib-sited you'll bed plant. 
$5.95 5ASE tui Box 41, LfrilA, JL 67449. 

""CHOICE HARDWPDD LUM6ERi"’cherry, Oah, _ Mxpie7 
Soecrsl Blztii Standard Packages; Free Inrarmiliun; 
Weidneri, 4$?$ south stioro Drlyo. Er.e, PA. 1651 L 

iot patten Ni, Gifu, Novell let. Action windmills, 
plus "Maho Mpnty Jtg Si»lna ,J . (July |$„C0 Prepato 
1st. CliU. Maslercren, 45M, fr.C. 6b( 631, Park 
Rkdge, ILL BOOK 

COOKBOOK Recipe s«k Holds 10 CooMHtoks Plus 
Twin Draws rt for free toe Cares. Full sue petto nu 
$3-00, weekend Crafts, 24 Sherwood, Franklto 
SRuare, New York tIDIO 

MAKE Your Own wood Gluing Clamps. Plans $150, 
Oeyjd Hampihire, P,0. Bon 146, Fditer, R.l. 02625 

NEW An thartt Ic silver II reek Wooden Toy Penan* 

B r Train Plans, $4.00. "2x4 Toys"', Box 516, Gallon, 
to 44633, 



OUST MASKS For Nontax le Particles And So ray, 
$2 00 Money. Bach Guaranies . Venture 61 Industrie!, 
ftor 4](1 1, MorF^.n, PA. 16070 

PAT ID- PORCH SWING Five Feat U>m Complete 
Plan! Patterns inttrucliont Malarlaii Lhst $7 Qd. 
Southern Leisure SwIms. 1655 Edgamant Ortue. 
r id 1 one a, Alaba ma MiM | 

EXOTIC Lumber From Ash to 7ebrxwaOd Brochure 
$1,40. HertNeods, 2119 Goodrich. Austin. Texts 
78704 



PLAYHOUSE FLAHS, Miahemof, ENitchdaort, Srldlng 
widows, sue $5.50 prepaid. Playhuuse 

BuiJOer, 1134 Mlramtr st„ laguna Betch, Ce 92651 

RRflimOD Burl alibi, crock Klti. Fraa brochure! 
Redwood BurlEkque, FOB 207. Lompoc. CaNF. 93436, 

OUTEN BARN Splcn Cabinet Plan!. EllNy Guilt 
$2.00. Hex Decal Included. Country Cra Iters, Bax 
236-PM, Audubnn, New Jersey 06306 

WODDCRAFTERS, FIRST TIME OFFERED! Tour Skill,' 
and Tap Designer's Plans can Inc roast Home Valut 
by Thousand! from Scrap Wood. 10 Plans J7.5D. 
LtCrQna. 609 UflwOOd, Suite A. Monrovia, California 
91016 



OUTSTANDING WORKBENCH OEIJtN. Detailed Plans 
$3.00. Walker Design. Bax 571, Idaho Falls, Idaho 
63401 



CLOCK Plans and wine ri<fc plane — two tech 
including patterns, $6,44. BuH' Stld#, 2 5624 
WiHtori, no cen 1 1 1*, Mtohi£«n 48065 



LOO CABINS & “A iT Fit AMES 



FUJI LEI Log Cabins, Hustle FurnHura lirtpisctsl!! 
Complete Menubl, $4, A’Frame Plans, $Z . , , Hguse- 
tUill iter's Carpentry Hnodbobk, $6 . . , Guaranteed 
. , , Beeli. 656 Springdale, Atlanta, Gdargia 30306 

A-FRAME, I r t36 Square feet, far $2,900.00, PJins 
$3.50, Write; A-Frame, Box 225, Riverton, Wyo, 82501 

home building a 

REMODELING 



BUILD TOUR OWN SHELL HOME. Save ThauUhdl. 

Fret UttailL. DurtBuiill, Rf, r Murray, HY. 42471 



DOME Hemes — Plans. iAformatien — Dome 
Structures, Bdx 933, Clinton, Iowa 52732. 



EARTH SHELTERED HOMES, tntrfy effitliht. ton 
nua intern nee, blueprint! available, 0*1*11! We*! 
UndergromKl Homes, f.O. 6hk 1345M, Pertsmeaith, 
Oh. 45662 



KITCHEN PUNNtHC - Hen^iomerY Illustrated 
Guide to Ptenmhg or Remodeling Kitchens and 

Bathroom* Is presented to Full Color. Include! 

Layout Grid: Sheet, Cabinet Sim end Styles, and 
it#p-by'!tep insteintton in irrupt lent. Prices $.50. 
Mias cabinet Company, Pert Office Box F-2, Seller*' 
&pr£, Indiana 47172 



FOLEFNAME CONSTRUCTION, Strong. Versatito, 

economical, Baaulllul. Complete OeCuilud Deiign 
Gonslruclian Guidebook,— $fi.5Q. CRC, Box 1254, 
Atascadero, CA 93422 



HOME - Build it yourself » , , , , Spare lime. 
In spiring details . $2. DO- facts, Dwen Service Center, 
Hill City, Kansas 6^642 



PLASTICS 



CASTDLItE Pour* like wxter, hardens like gill* 
williout heat. Cryital dear, colors. Embedding, 
coaling ppuibllitio* unlimited, tor indvsrry, labor*. 
lories, erifl work and cilli. Reproduce wur designs 
wild a varioly of main materials, frruffilabte. i I firs- 
Crated Manual Catalog $1.00, CASTOllTE, Dept. 
790/PM, Box 391. Woods rock, II, 64D9B. 

PBLTPRdOUDTt Cold- Cm BrohH, CMt Mate! 

Yciy r%cir ujl rie fpojy end Metal Powder, calx top. 
31.04. Pelyproducf*, Dspt. 6$, Box 42, Rof*v!He, Mi 
4SQGG. 



DO IT YOURSELF 



COMMAND AND cpNTfrau Dompr*hent!vo frlannlng 
System can Sjv» you 01ft Duller* end avoid W* itef gi 
THAI end Error! Absolutely osiontlat on Ihe Job and 
at Home. Complete Instruction. Money Back Guaran- 
tee! 35.00. NorLhway Press. P.G. Box 3, Mountain 
jikEj, NJ Q7046, 

LQG-SPLITTLR PLANS — Self Contained. Hydreu- 
II r, Evar^thtog Fteeded. $4.D0. Split Kuck. Bax 9C2. 
6randpn, So. Dakota $7005. 

BANJO Kits and parti. Build or repair your own. 
f roe Information: Stewart MacDonald, BOk 9041, 
Ateani. Ohio 4S701. 

REPAIR COLOR TVL Anyone Can. Write: 

Publication!, Box 235 m, area, ca. 92621 

FIVE Aero* pay 1 $1 0,004. $2,00. Homeorelt, 2360 
W4 ft' . flenvar r Co, 6421 h 

KILL TERMITES TQURSELF, Save 60% EiLtrmlru 
tor Revaalx bow, $3,95. Sherman, 767 Boyce Rd., 
Brtdgevllla, fra. 15017. 

TV ANTENNA IttSTALLktlOHi Step -bi-step In plain 
Ehgllih. How to deal "Jin Jniiaitorj or rfahlT- 
yDurioif, Bookiel, $2-95. Antenna Man inc„ 28 F*st 
It,. ipiWlCb. MX. DI93A 

U1KTMPIRT1M, Complete vnetair 1 * (ntboolt 
All melals Electroplate mntellle/oonircietBSlIc Itoma 
$7.DD. Uaterls Tree. Tropic.,. Bbk 95-F3, Palm Bay, Fla. 
32905, 



TELEPHONES, Equipment, >11 tYMI ftCN*Bi| 
Modular. Gateiog soc. Box U47B, sir Otogo, 
California 92112. 

CONVERT Cellar c towel Into 64 cu. II. frtmr! 
Larger sues available. Assemble pre-lab ralrlgeraV 
ing equipment lor lacLorv-difEct favings. Write lor 
Iran literalurt. Illustrated plant ind Installation 
manual available - $5.00. ViU/M.C. KoM Kenned, 
Dept. P, Son 3106, Privet on. h.i. 08540, 

UPHOLATIRIHD (UPTLIEt, Twit, Cane, ln*lruc 
fipn Booki, Free OaEalog. Jim Dandy SafrW, Box 
30377. Cincinnati. Ohio 45230 
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LHfAGT Saving P ? amS. Water Wheels, Wlnflmim, 
flKtrlc Car 1 !, Hama Power Plants, Fttl Iflto., plans 
Hat. Goodman Associates, 4 Barry villa MM. summit 
PDlnrt. wv 25446, 

YOU CAN DO |T1! FIANO/QRflAN FUNM Manual - 
JG.Q0. CHOtDIAUT VDUBS, Box V. Mqoss Jaw. 
Canada S£H 4N7. 



FREET Summer catalog at outdoor lurnltur* 

OrblaetS. CurEom Built Picnic Tables, Riverside 
Olive. QgdenS&Urg, NY 13S6U 

FREE If Tii Manual . ,. , sjy> preparation feet , , + 
prepan your awn tilts ... far Individuals or 
cui in asses , , . tend $2.Efl postage and handling 
{14.04 lor both). P. Fk-ric. Dept. PMl, P.D. Go* 1Z5, 
Baldwin., ft.T. 1151C. 



CONVERT T¥ Into 7 Fool Picture*. Projector 
Ltrts/Ptsns $19.95. betails F1E£, send lo; 
imfenMonn Aureate*, lnc„ P.b, box 1079. Dept. 
PM, satli* City Suiipn. haw York, nY 1D019 



RAISE GIANT TQUATQU- Other Vegtlablos- Using 
LlacIroloEy Free Secret Iniormatiora- 'doai Electro lo- 
gy. P.o, fai BSJ-P,. Metairie, LA. 70004 



CABLE TV Name Wiring Supplies. Gem plate Kits. 
ComjNjnEnis. — Professional Quality MalfrialJ Frt* 
Listmjr ■ KITS, Box fie:, Lakeland, Florida J38G2 



CHl UNIT CLEANING FROM IH3IQE Avoid harirdoiii 
Climbing. Do Jt yourself I Broshes, fiberglass rods, 
etcenprlei. tatslDeue, IlluHrjIad Hlffructlwil 
11.00. CHIMNEf CASE, Bax 42$S, Csvim.li*ft, vt 
05142 . 



HOW MifinEiit ftuikr Jor tn« Gourmet Outm 
Protect* Knife Edges, Lets you stow Away KflluOS. 
i*l putt rt In jour Reach in Convenient, [Jested 
location, Send $3. Ob lor Plan and Instructions, or 
15. 7 5 tor lilt. Main* lie Butler Inc. 300 Cagney 
i*ne, #211, Newport Beach. CalH. 92063 

fCvEfl FOOT jrrojec 1 1 on from ary television! Plant, 
lent, IlluilrillOns and Instructions, GUARANTIED or 
money back! $12.00. Television Spectacular, P.0. 
Be a illt, Sim. L, Toronto, Ontario MSE <L\ 



TtRMlTIJTTT Sew Money, Chemically Treat your 
home Yourseif. Com pi eta Instructions $1.00, Adams, 
Bex 2, BtThpage, NY 1171* 



ULTRASENSITIVE SOUND DETECTOR. Discover new 
worlds tii Sound! Hur drstaftt volc*i. Unseen 
el renin, Insects iMTStept, MitriHOufldSl Incredible 
amplihcitiCfn! Fuji, Uitlul, Compact, I llutt rated 
I'luns. Assembly InsFruttitinj. $5.00. MRW Dus 1811. 
Concord. N.C, 2RQ25 



Ull Energy, maintain comfort Simple thtiffnostat 
add ill on. InstruCtloni, $2 00. UQY From Car, Tiurk, 
Tractor Alternator. instruction? $3.D0. DAB. Box 61, 
Venetia, P*me, isit?. 



pg IT TOUiliLF. SAVE MONEY. Lay ytitit own 
concrete Block wiift the Dunce Black sptcinj Tool. 
Free luifilil. Denco. Bon 175, Qiuiiilu, WLscooelg 



nCPRDDUCTlON MOLDS 



MDLQS For 0rn*mgitl*l Concrete Product*. Catilou 
aua F<Der[ias( Mold* 11.00. Piycrete Mold to,, Elk 

RlPldf. Mich. 49639, 



ARTS A CRAFTS 



HAM Figurine*, Piaguei, tandtei Uwo oma- 
menta. Mold* p«i stare raft kiU, lnutd rubber. 
Sample and catalDcue 'JH. Woo lev Company, BOX 19, 
Peoria. INincua 4IE50. 

LIBUID LATEX Paraiol. 7Gb-2 cnmpoundi lor 
miking rubber motd. Toughert, Ihnest quality. 
InatruCllPAS. M<mBy4Mcfc guprariltn. PdilpaJd tS.dD 
guart. $15,70 gallon. TmIwv'Ui L aboraionai, inc„ 
40 1 S. Main Si.. Columbia City. IN AG725. 



mqderh cannon iti£ tau£ht by mail, Wilt* for free 
brochure. Cartaonersma ■ Box ifi3-lD. Brinfprd, 
Conn. DE.4D5. 



3$ LESSON uartoonini course, can goni si's Maga- 
zine. bdth $3.00. Hartman, Box 30367, Lincoln, 
rtebr. ea» 3 . 



MODELS — CARS — SHIPS— 
TRAINS — PLANES ETC, 



EH IP MODEL Kits. Plans. FitliliES from 0U* own 
Wforiithop, 0i£ flluilratm Cilliflli 53-DO iSfllmtd- 
abltij. Bluejjciet Shi pc rail Ere, 50 V Water Street, 
South Norwalk. Ct- OBBM, 

CIVIL WAR Model CANK0H Catalog fFM. 

Wm. Citren, PML, BOX 897, SHaf-imar,, Fla, 33579 



RADIO CDKTRQL Airplane*, Gbits, Nellcwter*. 
Supplia*. Bi£ Discount ClUlbR $3.0C Refundable 
Atpilelers Supply. Box ?iB5, MofilebmeTjr, al 3&ioj 

MODEL AIRPLANE) - Huge Gita Inc. $2.00, $l£ 
H.Tiuiac I u r i njr Co.. Inc., MOntazumi, [A, M17) 

AHAIIHE Pole- Climbing ELEVATOR, Defies Gravity. 
Today's WONDER JUT- T(n-rr row's Wbrkllors*. HTS- 
TERV. A cl leu, Fun. EJ PLAN) lirtl $3.00. Cal HinFfly, 
ISDN BStDftrt, Ptiueivlx, kL 55066, 



KITES, GAMES, PUZZLES, 
NOVELTIES 



HAT Gold Ptited Kly Chaim, Catalog — 25$, 
Premier, 5411 16 *va.. Brooklyn, nV 11204 



KITE SPOQIS, Flat. 12 Inthei par Turd. Great for 
rapid retting, tily sn Strode Wlkdi. Btiaidllful 04k 
Dr Walnut. S6.W. GDQD WOODS, BOX 74$. Ll Canada, 
tail for ria 91011 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



PROFESSIONAL Meglct Huge calling, over 1,000 
ttiCkl and boeka;, W.M, Hifik Lae's Mignl FaCIerir, 
Beat PMi, 24 Lincoln Street, Boston. MisLachuSetTS 
02111 

FAiULOU) HABtc Catalog sot lam# day iinrlca no 
lailtituE*!, fabulous Mtglc, 3319 E. OlAriettdft, Lit 
vegti, Nevada «ai04 

VEHTitkdQUiSM/Pirppotti Catalog $J.oa jRefuryd- 
it>re|. Maher. Bbi 470PM, LlttMtOh, Colorado B1M. 

IRIll World r I LMdltia Ndvelty Cilalni. 1G03 
Joke*. Trrclu. Scirnca. Sports, HdbbiH. Jdhmbn- 
finnfb, C-LO. Ml. ClnmadE. Mich. 44D4J 



ORIATCtT ILLUSIONS «*ar Per Formed! $5- DO. Baa 
H, AtiMOuffc Penni. 15004- 



HOBBIES A COLLECTIONS 



collect Military MaOaii. Lit! 50$. Vernon, Bax 
ai/PM. Baldwin, N.T. 11510. 

OLD Time Ulnlaturl Balder Maldt, Fw* CalJlO|. 
Callings, 43 lurnbull. Highland Park, lilinci* 60035 



SHARKT0O7H “MacHo'' NecNpleCf, $2.99. Receive 
SeetirFne 0-tak let. Bfanton. Indian Pits, Florida 
3 HM 



DECALS, EMBLEMS, PATCHES 



WWII PatEliai — ■ Army, A.F., E TO Pacific, bthara. 
LI iL 400. KtMtfwie Palchco. BoC 2726. Philadelphia. 
Pa. >9)30 



ANTIQUES, RELICS, INDIAN 
GOODS A CURIOS 



INDIAN H« I lc*. LI »t 25^ . Arrawhaeds |5.Dd daz. 
Fblitirn $10,00 ffioh, C, Secrisl, beer fie Id, MO. 647*1 



STAMP COLLECTING 



FREE 10 Worldwide Stamps upon Apprcvil 
Requnf. £wei¥tfii4 Stamps. 507 Rainy Rlvar, 
Texas 77D37. 



$IH0 10$ for 15 Different U. S. Airmail £tam»4, 
wgrth over $1.00 (ADULTS CHLf). Limit One. 
wonderilrl Hits included LITTLETON STAMPS. Dept. 
AH-I, Littleton, New Hampshire 035G1.. 



F*TI3 Blfi BUrjain Citjlfig . Hew Edition 1 1 cling 
thousands or bargain* include* u.s, & b.jx.a, 
stamps, packets, albums, accessories and supplies. 
h ifl, Bne stamps from our approval service wWlH 
you may return without purchase s and cancel 
service at any lima. Jamestown Stamp, Dept- E49PM, 
jama down. NT T* 70 l 



RD9EST F. AEHKEDf - MARTIN LVTHCR 1IHB - 

Newest in Commemontive sumps on Lovely 
Cachfted, Uffkciai ftrit Pay Covers. 60i nth or 
both ior $l. K. 1 1 , walsh, fioi ihb, tUCrAHOl, 
N.T. 1P7D7 



free Congo Animal Sot, Approval* included. 
Aipaughca, Box 225, Hi|hbridg«, nT.j. 08A29 

"WHOLESALE 1 ' U.5. - Fere L gn Pricelist and catalog 
Free! Everything Guaranteed. Schntldsr. Box 1240, 
Grand Rapids. Michigan 495QI 



59 U.t. 250- With Approvals, Happy. 0ns 124, 
Springvalt, ME 0*QB1. 



M? ARGENT IN A— DifferonT. 10t. ARprovill. 
Oobestamps, Box 690, 3aoo, Main* D4C72, 



100 Different U. S. 10$, approvals Bradlay, Bui 
3B5P, Midlomian, VA 23113 

30$ BRINGS You TDD pidOrilF pill! worldwid* 
aoprovait. dpi. $tiaw r s Stamp*, box 277, mean 
Pom, Maine wu$ 3 . 



3AECTACUIJUI World CollecUcm — 3 Of VMkin 
Cham, 5an Marina, U.5., Hinila Animals, Jpaca. 
Over 103 diffeTtrtt!: Plus U..S. Catalog. ApprOYift. 
Global, Box 7429-P-lV, Olympia. Wtihlncton 95507 

ISRAEL 15 DkHarant 10b approvals. Sam Chuen, 
Box ftU, Dalny Baach, FI, 31444 

PLATE BLOCKS. SI a Dllfarant if Only SI. M. rAtl 
WHOLESALE FRICIDST. AMPflCG, BOi 2W»P, It. 
LdufA. MlitPlirl 53136 

FREE U.&. StHhps. Central Awnwill. Chapmans. 
Box *B7-M, CalaxlHira. Mkaiaan 4H051 

60 ABORTS PICTORIALS 3*f Apgi ovals Arbour, 
3727M- Downeydalfl. ffanaalistown, Mb 21133, 



FREE Surprise ton action mnt with, approvals, 
could, 1764 Unitfii, San Franc ISCO 94123. 

(RE Er 3? hate Ltolltd JUlil and UmtHt NiUtirtl 
r-rice Llal. Shall on, h. : . ( eiQ5*7C, Norlh M iami, fi- 
33151. 



44. 2M Dim rant CbmmemontJvti si.doi Appt«' 
ais. Cordon bavison, Key UtrfiP, Florida 33037, 

3 ,000,900 stampi ”so count rlii” 2C Uch- 
aaiden, Box 4175, Dearlwm 4412A 

MQ PIFf ERFaT sumps, S2.0U. Smrrh. 5 DflA Brooka. 

CoJfege Staiipn. Tuas 1 764{j, 

RUSSIAN Space CnUactlnri Inc hading Igwltlr 
Shaei. $1,00. Russian Approval* . finance, Wild wick, 
N.l. 0MB3. ^ 

" 90 TUH Old. IftHR lifltrtnt Llnltad ~SJaiti, 
Over fifty yaarl old — 25t wiin approvals. Xaxor. Soi 
til -P. hew PLChtilJe, New York ll/fi04. 

30 PIFFEREHT U.3, Stamps. Includes 1943 flag 
sump 01 Occupied nations. Only 250 Approvil* 
1 ne luded. WiHott Company, BOX 33A-M, Torktown 
HorghU. N.T. IDJW. 



FREE WnrldWlda packet. Penny approvals. FroaliCh. 
Box * 12 A. Morton Grove. III. 60053. 

U.l, Btriafft. IDO difltrenl cfimmsmbratlves, 
St. 00. with beautiful worlpwido approval!, Stamp 
Center. Box 37, KtmeiunX, Main*. D4D43. 



POTTERY KICK WHTILi Const rue I ion plan* and 
material information. $7.95 Rio* $2.50 poilaae and 
handling. Jlnnlltt. HB7, Box 268, Paducah, Ky, 43001 

STAIHtD CLASS CiLalag-P. Teqlt, Supp¥«. aMhs' 
Sand 50). Siylttc raft*. 171 Main SI 1 eel, Nyach. N.Y. 
1098b. 



"GETT1NI Started in Stained Glass' 1 504- 
Whin«m*rt, Bov 2D65Y, Hangar, Ma(4. 02339. 

FltHNINIL Heady (0 color, Haw Railroad Subjects, 
fitijwl for Brochur*. Dorelti Slvdio, 170 N. Lombard 
Am., Dapl, P r Oak Park, ill, 8^302 



CARTOON | NO, COMMERCIAL ARTS, 
ft SIGN PAINTING 



WOW! ] 10 All Different Germany 10<, ClommonnKi' 
(1v*s, Airmails, High Values, Bln Catalog bargain 
lifts. Also, fine Mampi from nur approval service, 
which you may return without purchases in-d eencel 
servlca at any tlms, Mmertown $tamp, Dept. A49PM, 
Jamestown, NT 1*701 



100 Fascinating Tuikay Stamp a (alt different^ only 
256. {i CULTS ONLY |. CoifaBi Co., 0apt. Yu, 
B t thlehtm . New Hampshire 03574 

ClEaAANCE 10 Worldwide Packets, $LO0. Smith, 
Rose Hill, Portland, CT O6460 

JR(| — Mammoth Collection, ScoEfi Metier 
Global Alhumv, When You Buy Appimalt, Bertain 
Stiitip*. Box 5345, Si nil Ana. GA 92704 



SPECIAL 25 Mint Approv*i|. Thompsoni, Box 
25237, ftkctimond, vlrgima 23360, _ _ 

-$5. SB Value. 100 DiHfrertt United Slate* Commem- 
oriliv*] $1.00: Bryfon, Box 8123. TrHadp. Ohio 
438 U 5 . 

CAHAM. 75 blNorond 35c. Approvals, Orosiky, Box 
1 -C, Sami#, Ontario, Canada N7T THi 

"IN VERTED ERROR 1 ' + IOC Differ ant " United 
States., 35c with Approvals. Ualmanl Stamp*, 
Washington, G.C._M013_ 

•REAlHTMtNe 8**u(Tful, SO CHfftrert mint 
Monaco pleLarJalx cammemarilJuea only $1,50 with 
mint compine sal apfirovlli, Paguda, Rex 132P. 
Sidney, Ohio 4 U 65 . 



ANIMATED CARTOON court L Ntw Simple method. 
Earn $50, WO. Year. MavJtiS, Teieuill bn, visual aids 
TREE Fnfqrmition. lestOn. MBEHT, POE1 1892, 
Cincinnati, Ohio 4SM1 

II bn piintJnf— Easy method. Free tala locus. 
Hulminn Campiny, Centertown, llifsouri B5023 



TAPS! 100 Popular Poland Stamps fall dlffertntj 
only 25(. Mystic, bapt. PS1, Gamden. New York 

1331$, 

SAVI rafAtt; $i:oo Send* YAir Nanits to Stamp 
Conectint Ads, This isiua, Lawton, 209 State Road. 
Lindenwold, M. 08G21. 



SINGLE STAMPS it and up. MounEed In books. 
TRUST STAMP COWFAHY. P.O. SDH 100-P. Jamaica, 

nm York it 435. 

PENNY! Approvals! Haprdlost catalogue! Matter! 

4164 52nd fit., %mn biego, Cfillf. 92105. 



(baqUiwfd an oairt nut) 
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POPULAR MECHANICS 



STAMP COLLECTING 

f Continued trwn preceding pip] 

9Q DIFFERlKT Old US. betweffl 1W1 idti 1*36 ■ 
S! ChJ. Ed Roulh, 423 Shepard, MJUStild, Ohio 
44 sor. 

JIN UNUSUAL U.5. Approval SErvica. Sherman, Bw 
ISaSSG, PhlladelflMl, Pi, J9111. 



JJ.S, MINT Special?.! Mir Sal com pi el* S2.4Q; 1936 
AfntyNavy nompJelE $2 .04. fren Lilt. Brock*, ?6Q] 
Avenue ■ v ", &r<w*iyn, H.r, HUS 

UNITED STATES —10 0U*(J*nt Fl*g Vamps lit. 
Approvals, aiaciiman, in 14?, Homacrest. Brooklyn, 
K.Y. 11239. 



70.000 pllfarsnU (2.54 $*t Wtifc, frit details! 
Hertie, SJ2S So, Millard, GlHCJJO, Illinois tU&SI 

107 DIFFERENT Worldwida. including maTterlmi* 
Monsolla, Uuisjs Grenada. FiMlMUng IN fills, 
birds, (lowers - W only 25C- OtfiHr ciqlting aypmv- 
*1; enclosed. Buy some &r none- return balance. 
Cancel servlet anytime, Keep 70 r Stamps rigart- 
lo**. Wflsley C-bmp Jfiy, 3322 Jay, Dept- 41 r Airiarlna, 
EH. 44013. _ 

1,004 U.S.N. Mlktur* $2-00. Dnt Quarter Pound 
Foreign Mister* JJ.W, St. Johns: Stamps, Ssi 24BP, 
Milford. CT 0 4440. __ 

~ llcinNS world colfertiop 10^- Dlyfiiplct, anlnuli, 
spare, odd Ship#!, older U.S., akrmarts, hush value*, 
exotic 1 Hindi, and mo'#. Plus approvals and 
bargain offer* Hit. Fayette Sttmpl, Dept, 4IS-K. 
Favettevlfi#, Hew York 



1040 Different large ilz* u-nly $10.40, No approx 
alt, Meyer I, $321 Fleming, Richmond, CA 94304 

AU5TKIA Eagle* Set l&c ! Approval*. Bulk, 1324 
Farrell, Richland, Washington 94352 



COINS* TOKENS, CURRENCY 



INDIAN Held Cents. IwO for (1.40. Frea Price 
Lltt. Swliiitt, 619 JWI , Hlgti Paint HC 2726 3 

3 DLl Liberty mil Nickel* Only (100. itiutfL 
before 1913 Li mil 1 let. ADULTS DNLV. Plus price 
I ltd. LITTLE TON COlH DO. r Dapl. HL-1, LitHitnn. 
N.H. 03531 



K4KS HONG DOLLAR Only IOC. Uncirculated 
cupro-nlckel dollar. Limit 4 He. ADULTS Eutt-T. Pies 
price inti. LITTLETON GDI H C&., Dept. KN-1. 
Li tt lei on, H,K. 43561 



WHEAT Pennies. IDO Different, $14.95. 150 

Assorted. (b.35. PeS^ald. Brent Graf ton. 221 Russel, 
West La layette, Indiana 479DB. 

MARCH CAiS Doubloons Collector* Hem S10.» 
each, Stanley, 3670 HollvbroDh, Mobile, Al. ErWS 



LARGE Cent 120 Tears Old $7.95. AlCu, DCs 
121PM, Westerville, OH. 43001 



AFRICAN COINS 3 &i He rent id(. Sank ufa, Bun 
I ] if, ]■ F , Freedom, Cebltfrnla 95019 



BINOCULARS. TELESCOPES, 
MICROSCOPES* MAGNIFIERS 



flMtiCULAR Sper.ialrsls. All MHkes Repaired. Sell 
Prominent Brands. tele- Optics. 5(14 Lawrence, 
Chiewh ill. SUE 30, 



DISCOUNTS Name Brand Binoculars! Spotting 
Scopes: free Pncfl Lilt. Orders Shipped Prepaid 
Soudan Associates, Dept. P, P.Q. B#F 1925, West 
Pilm flfJch. Florida 33402 



CAMERAS A EQUIPMENT 



£9 Oirr. Unused Mainland Chilli Z5C with Appriyv* 
ill. Fred & Lily's, 75 3 L ft. Monitor Au*., Chicago, 
ni. iOD34 r 



TR|E Stamp Picket With Approvals, Esins,, Box 
394 7.P, HdllywMd, Florid* 33023 

SERVtcE H Kay Wcrd for Awrnyela and for New 
|«SU»S Sand 750 <nr Alt Mini CoUiClfdn, UrHiih 
Coioniei, 9*y 5cnvts, U.S. Early tCHnm-im*; Ts mirn- 
dum y-ui' St imp 5i lections, PuT eame or none. 
Mutual Stump (nrvke, BOX 2?D$f F Rwucha Palo 
Vcrdei, CA, 942 n 



OVER 140 Slafflp* Just IOC, Iftterestlnu worlrSwlde 
collection. Mm exciting, btimtlTul ilamps dfpicllnit 
anarrufi. spurts, art!, iPMt, Jtbwtrs, etc, , Approv- 
all sent T,F. Daria, 16 valla Cwri, Dept. P, Wamui 
CresN, CA 9459G 



TREE illustrated 1E2 pa^n tabloid Hit main order 
plititDgrapHic equipment and Supply catalog. Porter's 
tsmera Store tac.. Box 5 ?i, C 4 d«r Fain, owe sdgis 



BOOKS & PUBLICATIONS 



MDft Ef] Prill ip n r Plan SucCesSlu! Ci'ttr. Power^ 
fuE Guido ( 3 , 44 . Dullness, Box 1228 , ¥ub* Cdy, CA 
95991 

RQPD hews BlbLfi Today's English VerHon; (R.4D. 
Bridges, flea 4413, Ftdl EynMd, Fla. 33023 

If. fUf DREWS Golf loses. Funny {tat! Trent the 
HOME QT fLgLS, Pr-.ce $3 UU Airmalt, Rimsijr Wood, 
(n?i MKI4, ClasliLtiurt, Kmgsliarna, At. AndrtPS, 
Scotland. 



RUSSIA! Five sett 7&{. Aperovslt. MileMgh, 3445 
[idiLn'ih, Osjivot. Colorado 10212 

221 DIFFERENT Worldwide 25C. Appriwalj, TitipEts, 
3175 Meadow, Dawdiy, Cafllomia 94242. 

’ TRElt "MOKET-HVIHS” U.S. PFkt Jit. Scijlco, 
X445MK4, FtollyMWd, Fforlda 93023 

M OlFFIHLhT Old U.S. Revenue (Umps (1.00. 
Winchester Stamps, Box 3592, M* ns herd, &HiU 
44B&J. 

LOW piked. loreJgn epprowili wHh sertiai local 
ten itl bonus. Oftty 10*. PFS StJmpt, Boa 2$, 
Fianvonf, Mldtlglri 49412 

FREE Mint British Colonies c« i led Km wish 100 
tuna rent Wortdvrlde 25C Wi|b Apprewels, 1 at hen I 
PhilaleNci, Slier City, fturth Caroline 27344 

BEAUTIFUL WORLD collection Value UD.da, Duly 
$1.00.. Limit one col Mellon. Appravali, fills at 
exciting Stamp values, bonus Sett, coupon plan. 
Gordon 9. Unillnji, par U40, Humestejd, Florida 
33030. 

nil LAN Set wHh Prka List, Ftbceh Slampt, Box 
1033, Manteca, Callfornii 9 53-36 



PUBLISH YDur h U h ! Join OUf SuCCtltfui authors. 
Publicity, advertising, b Mull Pul boohs. All ipUJiotf 
Invited. Send for latHllled lure Kiel and Ire* manu- 
icript rifwrt. Carlton Preu, Dept, PMP, 14 Fifth 
Avenue, New Torn loon. 

WIlOEHNESA LIvI « l Shelter. Food. Power, Modi. 
c»l, Sen del MS*. Military. &«ai— Viiil, Fascinating. 
lUrjordlotry: Fre* titalag, Adobe Hsolenda. RED 3, 
Giendale, ANFdha $5341. 

FNEL Rook. Prophet Elijah Coming SJeFgre Chrlil. 
Mogiddo Mission. Drpl, 63. 483 Thurston noid, 
Homester.. fLV. UGlft. 

CLOCK And watch rapalrlrg hooks, tools, jniterl- 
J 1 . Frae catalog, florlh AmdriUO, Box JJ-hUA, FOX 
River Grave, Allliilt tOOSL + 

TaiE$; Pay loo much! Seva tax dollars by using 
forslio turdi tccOuntv or your own corporation In 
ihoibar COuhtFy. write now for "Tax HSveni, 
OHibore companies' ", $&Jid (9.1Q id: Dr«imb 

Company, P.0, Box 3&5AI. DsllU r Texas 7523G 

DMiT PYRAMID, Frn U^i|| b»hlit, ttAHUeftD, 

Chester Spring?, PA. 19425. 



1.0(10 DIFFERENT WORLD 4- 31 MONGOLIAN BEAU- 

Tlfi (3rD4, Afl-prwali. -CMigt, Box MMB, tlUabeth- 
ton, Tinn, 37«3. 

CANADA Tan Lite CotahiarriDraTlve IQt Canadian 
approvals, Harley Bbsrdmao, Little Valley, New Tdrg 
1*755 



FREE Cinadlin with spuravals. Stamps UriNrnlled, 
Box 2295, Katimaion, Michigan 49003. 

UNiELIlVAlLEJ Urifl Beautllul Feralni Plclo- 
rials' 1 L 1 DIFFERENT 5DC WHh Approvils. Jamas 
Cash, Boa 63. Nineveh, led. 46164 

HD Different Worldwide only 3 Of. Colorful 

approvals. Jry-Lyn, Otfit, 171-1, Cnitlenanyo, H.V. 



AFRICAN HINTS Five Olflewvt »(. Approvals . 
Sankola, Bex ]1$17, Freedom. California 95010 



SURPRISE EdLLCCTIDH, Mint ConOitlun ^1736 j 
E mergency "A” Bookltti. Free DHatlS. Gilbert Enlpr- 
p> n-i's. Box 13D2P. WiChnnOorg, ArlJorta S53SS 

FIRST OAT COVERS uy Subit'Lptlue. Omtiia. flux 

516, rnn Acton, Massachusetts 01J20 



RIVUlTlONlr the ftiflEured-A Catholic View of 
lha Litter Days and the Second Coming, $S.?5. 
Trust press Jit-c ■ , Oeirt, P, 3* FUliwi Rpad, 
LlvihgStari, ft.], 07029. 

THINK hhd Crow Rich, Best Sailer. (3.DQ plus Sftf 
postage, shop With Ellen. 3000 Altai; NE< Box 9711, 
AlPWluendne, WM 17190 

SELF emp laymen! Ideas. LawreiKB Louvleni, 107$ 
Delmjr. w] Memphis. Tenn 3S145 

WHIP INPUT! M Od-it-vourself, HQ H**M» 
Books catalog 2H- Gldcert Press, POB 10427, 
Phoenix, Aril. B5D64 

MIND CDHTROLt TeiHvli. Racing, Gambling 1 , Chiu, 
Horn mansh ip, Racqirtlball, Occult, Yffetaflahism. 
FREE Cats log. Davenport. BOX 3273, Glendale, C* 
91701 



r 'Hdw Tq CDLLECT from Social Security At Any 
Age" — (3.00. Discount a»b Catalog — FREE, 
Opportunity Publications, 4887 Trail, Salt Li he City, 
Utah B412G. 



ICE CDLAH DRINK PEC IRA, Oft TataF. From Grass- 
hopper to Brandy Alexander. $3.00. Drlnka-Ol, 6122 
West lake, Spirit Lake, FA. 51364 

NEW! "HoiTthe Bltllr earn a to ifi"” CatVlVVime 
"Bible". Apocrypha! writings 1 ! Mw;h motel (2.00: 
Vision M r Boa 164LL OftalecAa, Fla. 33054. 

SAVE your tJfoT FOOD-RORfti ILLHUSi CAUSE 
AND PREVENTION (4.95. £44.444 Copies Sold. Busi- 
ness Builders, Rut 70S. Rd.ic.hy M; , ft.C. 27441 



PUBLISHERS' 0VEESTD6KS. Chef 4,444 bargain 
books, sff sutiects. Free catalog. Kamntoit, SB-51 
Clapboard, canbury, Ct 0641 4 



FISH Tank BulldmE, Glaalog and Glass cutting 
rr.ude easy — (5.QD tSCh. Mfke checks pnyable !o: 
George W jmjeli, P.C, Son |D2. WrimiHgtan, Calif. 
90744 



DISCOVER Tour Polenliall TftlHR *HD GROW RICH, 
by ftapplece Hill, Ai|-tnne Eioit^sniet! 13.00 pa-ri- 
ps id, Alsu eviiiHihlE , . .FREE Fiaus.tr* t*d Mailer. 
Your choice 333 QUALITY aetf-impTovemenll woer- 
backs. Atllodayr Hountamwesl. HP4, 227 East, 1140 
North, Orem, Utah 1*057. 

FREE LIST, Low CdEt Bod Hi, Success, Happiness, 
ASlrdlOgy, Gambling. Gilbert ErfSTpntei, Box 13D3F. 
WKkdnbvrg, Arlwta 65356 



PUYHQrg Party Joke Bock, Hot OH Prtiil 112 
Pages 01 Jokes, Limericks, Ftmiint, Cartoons elc. . . 
Send H.25 Plus 40$ Furijfn. A|yo frit List of Hat 
JokK HOPkS and Much Mdr«! fteu- Coupons, kings, 
hex 255PM, Glwriaw, liilroll 6D025 

AUCDHOL BOOR — MUHrt't Pnitiul DiSUilar 

— Petarfed instructions Aed Biagramt, For C«i- 
ttrucllftg STIUE For producjni ALCOftUL. (17,00 

— to: Tecti, Dey, £nt-, P.C, 001 4 [H, WHL Haven, 
CoeiMctlcul 06516 



PLAYS* songs, 

MANUSCRIPTS 



PQCMi, SONCSt four Song or poem may earn you 
money, ir-ve Exammalien. OolumDJne ftnoords, m-su 
S un id 41ud.. LLu>l e 1221, Dept. PM. Hollywood, LA 
SDQ2R 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 



ACCORDIONS - famous Makes. 40 Models! Import 
er-lo-Tou Preen. Savtl Cdrdovox and Huttofl Style, 
Home Trial. Trastt-ins. Ttrmi. Free Cali leu a! 
Atcortli&t Geu-poratLon, Dept R, 5535 BolmonL, 
Chicago 546*1 

MUSi CM inilroment/'Hlu, Goiters, Binjet, Man- 
dylm-l, Vi pi mi, Dulcimers. Calalague, SAyrand Kits, 
Piaay Creek, R.C. 2i6fi3. 

ACCORDION Top BUffllg. CflrdOrti, Mm Cl red, 
Fr«foenaou» drtcuumi, Tredes accepted. Free 
brochure pm. Mcbrdioh-O-Name, 674 Broadway, 
rv.y.G, tuoaa 

KITtt BuilE dele miri, guiUfl, h4rpt* Banjul, 
manOalin^, Jruin J2.U5. flniintd inclrumcnls fiqrn 
>73 95. tree dialog . 6565 Wei! l3lh-PM r Denver, 
coloiadn EDIK, 

IdtTAR kUIMtii MaidT UKlriully Heated" 
Ovarbftlttir, 615 Orient, DllCp. Cl. 05926 

PIANOS. P LATERE, PuHP 0IBAMI+ HeUuim and 
ifLun. Can log of "How-To" tioohs. (2,00 iretunxl • 
iU.lv:. Villa I Preis, Vestal 11, MV 13SSQ. 

EASY To play and rhaki, quillly dulcimer*, banjai 
LhumO pi 1 not, hammered duklmerii Inttrurntim imd 
hiu. HERE, INQ ff P, 29 5E Mam 5t„ MifloeapbHt, 
Minnaut* 55*14. 

"In FUHA,ViUftAL catalog valuable ut maktre, 
I-Bpantn nr Itrietad inilrumenls, Imported noodt, 
parts, aeoel4orits, Ktu. Fine German it ada vlpllai, 
■jiolaj, calloi, ba-siu and bowi. Send 256 lor cite- 
Im. Credit certifteala worth si. 25 aactoied with 
Call! log, Inltmaiimal Violm Company 0 apt, CH, 

4026 W. Belveden Ave„ ealtlmoit, Md. 21215, 

TlNQii 64NJ0 vcli-toadLi'r; bailnngr to ultltl In 
iimplt itepi. Sand lelladdreiuo ciampad envelop# 
lor natal l a, BanjoA, box 1225. Metairie, tooltiana 
70004. _ 

lAIlt (30,000 Vterlyt Be the Ban of your uwn 
■Muiul Stors. Oppprl unity unlimited. Order jour Stop 
by Slap tucLilt piDgrlrti today. Suvd (39,95 — 
Musical Career* Unllmltad, 1742 Turk FM_, 

Lutherville. MO, 21003 

PERSDNALEZEI CMUtl# Trumpet LeiUiil. Detail* 
— lame* Trelut. 1632 Berry, Lot Angel**, Calil. 
00025 

VIOLIN PRICE GUIDE free Bfdthura, HOAR, Drawer 

tlHLHt, Kantat City, MlUflurt 64134 

P.M.I, 71-19 MUSICAL INSTRUMENT CATALlDQ - 

(2 00 - Credited nn Itt Pprchala Am erica'* JhOtt 
ppmpleEa uurce ef major brand Initrumenii and 
icceuorl#a It Low, Low frlCea. Writei PM I ., [Hpt. 
PM, P O. Boa 127, Ofilbn CHy, N.J. 0706 7 

STRINGS, ACCESSORIES, SCARCE PARTS, REPAIR 
BOOKS. Catalog 2S0. Stjingkmg Rittan, NT 12471 

tCentlnued ig bttl oat#} 
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MUSIC INSTRUCTIONS 
* INSTRUMENTS 

(CtnlJ<w*d f«fl pnci^lni Mi) 



fDDM-A.-CHO'RO makas Chard Learning easy, 
anoint ci all Chord EncyGlopeCiv*. Fnf fill I TAR. 
MANDOLIN, DAHFO, UKULELE. Specify instrument 
Send 53 M tC; Ftp.al Pub Mail Ion*. 9133 Proipiitt 
Ave„ Santoe, W 93071 



ELECTRIFY Player Planol, Pump Organs fiuickly. 
Inexpensively with Lea Silent Suction Units. Wnto; 
Lee Music, P.D. Box 3Q6F, Culver, Of. 9773d 



POEMS Set To Music, NastiviHe Music Productions, 
ftoK UOGl-PM, NtlTlvIHt, Tennessee 37304. 



CD (TAN, flan jo, Vi oil ft, Mandolin Making Materials. 
Accessories, Itooks, Piano Tuning Klls, Catalog 5D$- 
InterhiilM-al Luthiers Supply, Bax 15*44, Tulsa, Ol. 
74111 



EDUCATION & INSTRUCTIONS 



MEMORY, Sleep Learning. Fna Publication, DuC, 
Boi 417, Afltheim, Cft 9 2905. 



UNIVERSITY Degree*., Legal, Mil ee on n imcal. 
Unique Program*. 2000 Center [12b3-H3l, Berkeley, 
Ga 94704 



CONSTRUCTION jobs To m.9S tour Securing 
mnmburship in Construction Unions, Pay Sea lei. LIS 
Cities, 7 Trad as, 300 Large Cnnslruetlon Employer!. 
$4.00. MliOaOa, Bui 2274ll r JickSan, Mill. 39MS 



EMPLOYMENT WANTED 



REFlNlSHlNt BAThTURL II PROFITABLE. |I.M 
Deilils! Like Mu Bathtub Re-finishing, Box 8599, 
Minneapolis, M<nn SM06 



WATE# PITCHING INSTRUCTIONS Complete, send 
S3 .00 lo Witch. P..Q. Ban 140. Union Kill, fl.Y. 
1465} 

MATHEMATICS, ELECTRONIC!. Advanced mttfte- 
mattes. Engineering mathematics. OfgHai Technolo- 
gy. free Catalog. IMS l t Dept. PM. Hoi 1189, Panama 
Ckly, Ft, 3240 1 

USED Corniest Books] LI Ml 1M, SdlltA’l, 12* 

■Marlborough, ialcm, Massachusetts 01470 



ARE YOU LOOKING FOP EMPLOYEE KTF Try pur 

Classified SecUenr It casts only $4.00 per word-. 
Ann ii you wish to run ell or part ol your ad In 
Hold capital letter*. - you Can (to in for as little as 
I l.oo per worn irwltJonaf. Act now; send yuuf ad to: 

POPULAR MECHANICS. CLASSIFIED DEPT., 334 HUT 
S7TH STREET. NEW TARN. NY 1001 ■ 

HaP WANTED 



AUSTRALIA, . . . HEW ZEALAND WANT YOU!! 

55,900 Jen*!- free transpertotton!! flaw Report!! 
12.00!! MoneyoacK Guarantee IF "AuitriJii/' Bait 
99776-64. Sen Francisco, ClUlwnli 94109. 



JET. GAS TURBINE M«henit Correspondence 

Course. Established 1057. American Jet School, 
Department IDEA, Darby, Montana $0639 



money Broker. Excellent fippoftunlly Saiei/men- 
agement. Cm Mr. Green, Twentieth Century Finance. 
Toll Fra a 1 .$A0-S?1 -3658 



WILD INC TRAINING - Bilk and Advanced for 
Major Processes - Arc (Stick;, Mil. TiC., fiax, Pipe ell 
processes. A nca-prorit school. Accredited ntomber 
Matts. Approved tuio ?D- 12 -0064 nr. write tor 

school bulletin and course schedule. HOBART 
SCHOOL OF wElDIhg TECHNOLOGY, Box 79, Troy. 
OH 45173. 



COLLEGE Ota rets , _ . High School Diplomas , , , 
by Marl .. . GllfftU University, 0QN 103 L, Vancou- 
ver, WA 966*3. 



COLLEGE DIP LOMAS wrlhcat CllUHL Accredited 
Deerus by mail free Dclailll ACSD, Morlhgete, Boy 
35195, Seattle, WA 9BI25. 



LEARN Seeing Machine repairing. A profitable 
Trade Easy to learn. Free details. Sewing Center, 
187 fV, Rodiell*. GA 31075 



WATCH REPAIR. . . Twch YcurSelf. . .Save time 
and dollar*. Free information. K twice. 9ux 77ADB, 
fan Raver Grove, .Illinois 60071. 



INSTANT MEMORY + » . NEW WAY TO II EM EMBER, 

HO memo Million. Release “pholCfraptile" memory, 
rorfat nothin! ! liberates extraordinary knowledge 
talents, ESP. Immediate results! Free Entormitton. 
Jnltrlute ol Atfvancad Thinkilg. 845PM YuLapai, 
Pacific PaiJssdts, California W272. 



DETECTIVE. Career. Free IntorfTUtton. Universal 
Detectives, Box iiAO F, Universal Cily, CaBI. 91&DB 



HADIESThEglA Radionics Dowsing. E.S.P. Counts 
end Equipment Illustrated Catalog $1.00 (refundable) 
established 27 years. Dtp!. PM/R Oruce Copen, 
Highfieid, DartchiU. Sussex, England RK17 7 ESC. 



LEARN GUN REPAIR At home Mjr profit or hobby. 
30,000 StudentL since ) 34 B. Approved far Velcrans. 
Mb MY -beck trill offer. No Salesman will calk 25 p 
Brings Detain, Modern Gun Repair School, Dept. 
PMC. 4235 N. Brown Ava„ SCOiUdale, Arizona 85251 . 



UNIVERSITY DEGREES NY MAIL Programs! flacfir 
Pots, Masters. PH.D.'S - , - Free revealing details. 
Counseling, Box 3l7PM4 r Tusllit, Cairferma 92630, 



LEARN Asleep or awake L Records, tapes, equip- 
ment! Free catalog! Drawer PM-40O, RuidOSO, New 
MesiCC EB345 



1 h grease study Power, Test -Taking Shill*. Easy 
booklet. $2.95. Or. 8. MarSlftrt, Psychologist, 337 S. 
Eeveriy Dr., flcverly HIIU, CA 90ZI2 

CJtflL SERVICE EKAMS! . . . Scare High!. . , 
information,, Jaybee, B70A Slate, North Bend, OR 
97459 



PRIVATE INVEST I CATION Career! Free del a llsl 
Shaw Inrestigalioh, P.O. Bar 719, Provo, Utah BAIftl 



MATURE STUDENTS QF ESOTERIC ANOWLEDtE. 

Startling metbodi reveal Dow you can succeed ip oil 
BtitleavDrS. Easy arid proven. Free details. Aegis 
Research, Boa 3675 1. RnSn Point, Mich. 46236 



EMPLOYMENT INFORMATION 



HOW TO WRITE YDUR OWN RESUME, cover letters 

. . . handle initrYiews . , . free details . . , 

Career Guidance Associates %oi 73DQP, Hudson 
elation, Jersey Gity, NJ 97W7, 



FIND Jab Satisfaction Now I Economist'* 64-pug r 
Act'Cn-Ori lilted Mjnuil ULt lines effect ivc Job M LinE.> 

I ng Program. Rush |3 Lor Fitlfiilmeist Frameworks, 
CJeot. 9D2. Box 1192, Sants Monica,, CA SB4D& 



EKTIMGI 9 H And Poxl-Cradirate Awards In Philoso- 
phy, Art, Science, DolAPiC. ModlCifld, Homeooalhy, 
Radionics and Diners. 30 subjects. Curricular tree 
Airmail Jt.OU refundable) Regislrar, $nssejt Ccllese 
□I Technology, HignTieRI, Danehill, Sussex, England. 

SHALL ENGINE REPAIR Learn at home for pfblit 
of hobby. Money-Hack trial offer. No salesman wli| 
can. 75 c Brings details, k^tydorit 5 chuors, Dept. 
PMCSE. 4225 N. Brawn Ave., Geeitsdile, A 2 65251 . 



AIICTIflNEERIIIt - Free catalog. Resident or home 
Study Course. NasUvUle Auctiofi School, Nashville, 
TH. Mailing hUtesS « P-0. Boa 190, Lawrencfibgrg, 
TN. 38464, 



PUQRREEFIH& Q| ACCDDNTIHS! YOuT QWPi DUilhOSS 
or work far altitrS. Easy home-4tUdy plan prepares 
you quickly. Veuran-Approved. Free "Accounting 
Career Kit," Wiite, AjcerMinting Sc hoc I, Dept. P9CC8, 
HEwoart, California 42663. 



AUCTIONEERING; Mendenhall School of 
Alic Hanna ring, High Paint, N.C, Z7263. Free Jnlpnna- 
Uon. 



RUTOSUGCEGTIDN, Sleep-learning headquarterst 
Tapes, records, hooki, Gigantic rataloe free. 
Research Association. Box 24PM, Olympia. 
Washington 93501 , 



Ft AND TUNING PAYS. Learn erf easily at home, 
Accredited NH1C. £1 Approved, Hi LEA RRTANT 
SCHOOLS, INC., Dept. P, 3631 Stockton, Sacramento, 
C P I if or ml ■ 9 &S?Q 



AUSTRAL JR — NEW ZULiHR W«H| Tom! 5 D.DDG 
teds, Trar.saartatrpn. Listings $2.1)0. AUETCD, Bpk 
2669 - E, La Puente 91746 



OVERSEAS JODI — NOW Hiring! All OCCUfUlIbhl! 
Transportation. Big Ray. Compute rued Heporls 
$2.(K}. Tran s^a rid, btc.c 3daD2E, Los Ana airs 500U f J 



1 QURHEYMAM CREDENTIALS CHARTED! Write; 
National Craltsman Jmoh, 210 Filth Avenue, Suite 
1102, New York, NT 10010 

profitable ejuTuUDR career dppqbt unities 

Hi h db-wk. details many Job descriptions, quallhei- 
tiers and prospects to-r emslcyment by Federal, 
Staid County and industrial EmpFnyers in Forestry, 
Wild! He, FI ShdfitS Management and Other allied 

outdoor occupations. Many require No College. Send 
£5.95 plus $1-00 postage pud handling: Emsicyment 
Research pept. AMg, F,0, Box 1025, Auuny, New 
rork 11201. 



dl$$ATI$FIEB with your job? Let 419 help you find 
the right career. For free details, write: Select A 
Career, fit. 2 , Bor 27QF. CFirksDO, Ky. 42726. 



ALASKA SUPERMDMEY; Wompi— Man, Skilled, un- 
ski I led, Jobs Breaking. Far Application information 
Scnri 5 2 .00. World Services, P.D, 8 oa 441-L, Jackson 
Heights. New York 11372 



TIRED QF CDID WEATHER? Florida offers sunshine 
and job apportunlties: Report ta-lli haw and where 
ta look. $ 7 . CO. Ralamar Company, Bax 96 7 -C, Fern 
Park, Fiorida 32730 



BfkRTENDIRG^Bir Management Home Study. Bar- 
tending Training. 3A43-C ian Fernando Road, 
61 ends Iff, CA 91204 



CALIFORNIA lobl; Civil Service Information, and 
Southern CaliforitlJa LocaliPnS. send $2.00 to; 
Cillfornia, P.D- Bpa 45S, Ontario, DAlifornla 917SI 



DETECTIVE Profession. Easy name Study; tree 
Natick ar lajtel pin, ctrtlficate futvre. Professional 
Investigators Triming Sthpol, Dept. DR, P.&. Rex 
1690, Sal Pedfa. 6A 90733 



SAVE!! Used Moneymaking Courses, Boohs. We 
Buy, Sell. Swap. List - 25 p. Venture PubUc.itlons, 
&91DC, Kamitton, ClfKillfUTi. OH 45231. 



NATION'S Lirgas! Want-Ad* — JJ PD. Job* 
flpportvnitiea, 3B36B. Houston, faaaa 77006 

COLORFUL Colorado. Write tor Details. AMS, P.D, 
Bos 21571 , Denver, Goto. B 0221 



GET That Jobt I nlenrl swing Expert TeliS HOwf 
Bend, $4 95 . Bryru, 731 donmayer, South EJ-tn-d , 
Indiana 46614 . 



OVERSEAS Implpyrnffifl L , . $ 1 D,DOO-| 5 D.DOO + L 
Free nfprmaiHm! Employment mrernatlMUl. flax 
2921 7 AD, InUijJiapaNs, Jrdiani 46229. 



WANTED! Eaperiertced Aircraft MflChjnlCi. Would 
You Like An AGP License Dr Ap IA Rating Without 
Quitting Yaur Job Or Leaving Home? tnreJI In 
VtoCffrtnCS Universrly'i AGP Dr IA Carrespandence 
Courses. Tranlferaslc OaJlega Credits Awarded: Upon 
Successful CompleliMl. For Further Information 
Contact: Aviation Maintenance Teen oology. Vin- 
cennes University, O'Ne&L Airport * Rt. 2 , Vlrtttifllies, 
Indiana 47591 . a 12 BS 4 - 9 IM 9 



FOR INVENTORS 



LEGALLY Protect Lin paten! ad Ideas Ih the Patent 
Office tor $j 0 , and sell yqurseif, for free Details 
Write: Charles 5 , Prince tp„ I PC,, Empire State 
Bldg., Suite 33 U 8 -A, NYC 10001 



imvehtqrs — , umteo State* Patent Office 

Searches. Patent Deverppment Engineering and 
Marketing of your Inventions, Ideas ivilh menufJC- 
lurrr contacts. Send let FREE INVENTION CERTIFI- 
CATES. 3 hd Invention infarmatioii. Serving toventori 
Since 1943 . GEORGE SPEC TOR, LICENSED PROFES- 
SIONAL PATENT ENGINEER, Former UNITED STATES 
PATENT OFMtl ESA MINER— 3615 WOOlWbllh Build- 
ing, New York 10007 



U.S. PATENT Ctfice Searches, 234 Broadway, Roam 
3615, New York 10007, fret invention c rrti ficilni. 



PATENT AND DEVELOP Ycur Invent iafl Register** 
Paitent Agent and licensed Professional Engineer, 
Sffnd tor FREE PATENT INFORMATION Evfffy inventor 
Slouid Have. Richard U Miller. 3612 WfiDlwOfth 
Building. New York. New York 1 HH 7 f 212 ) 267-5252 

| 3 ,DM+ Monthly RoyilHea Possible, New Market- 
me System, fieri i is: firaham, JTi 87 fiarretf pMb 379 , 
Jdse, CA 95124 



TOY OR GAME IDEAS Make large rcyiRIn on toy 
or g*me ideas. Toy export give; Invaluable gutotnea 
un submitting ideas, including submission farms. 
Toys. P.D. Bax 7000 - 140 . Pelas Verdes, Cilitornia 
90274 . 



LEARN how to offer yaui inventian for safe or 
license. Free Booklet cu times p raced ores, royalty 
rates, reqitiremffitls, Xeulffr Sales CorROratiOJl, C- 54 - 
Fl. Fremont, Ohio 43420 



NEW INVEnT- 0 -lOc Cdfflpleto with Legal Buida- 
lincs. Farms and Patent 0 ff.ee Approved Etoctrkal 
and MKhauicai Symbols. Send $ 49.95 (Ofiio Resi- 
dents add $ 2.25 Sales Tax). Write for Quantity 
Discounts. Fir Hills Enterprises, 2500 Winters Bank 
Tower, Dayton, Ohio 45402 



registered patent attorney, mjmj service. 

Application! and searches, sgy 392, Mi 11 wood, N.T. 
10546 



INVENTOR*, we want environmental ly UirmonlMlg 
innovations, send lee 1 free copy *f cfir magazine. 
United inventors of Canada, PO. ie* 4659, stall on 
"C' r , Calgary^ AtoerU. T 2 T SPl. 



ROUND a laded Bffdlf-SlW, Drawings $ 6 . 00 . M. York, 
121 , fstora. Fla. 3392 S 



KDNP9DFIT FcjrCalmr, helps inventors. Widest 
ring* dI services. Free recording forms. Free eviliu- 
tion. Affiliated toventors Faynd*linn, 90 I B IOWA, 
Colorado Spring*. Co. 60909, 



INVENT. PRODUCE And MARKET Hi TDUAIELY end 
lake AIL tbs PltnnTS, 1 dtd, you can, Write for fuM 
PROOF aid intormgtion. Ylnlnf, 2944 Missouri, Las 
Cruces, N.M. 66001 



protect your invention . Regmered Patent Attor- 
ney, Many Yefrs Eiparlence, 111 fields. Very Reason- 
able charges. Write tor Free Informilion, Paul H. 
Gallagher. 195 W. Adams, Chicago, |L. 6D503 



fCorntj nueil m Mid mi| 



270 POPULAR MECHANICS 



FOR INVENTORS 

g wjjMMi frig prtcrifl tut} 

INVLNTDRS — MM Y0U 5« OUR PUBLICATION, 
TO U 'LL SU55CRLDE1 Free sample: Ipentor's Nfflfi- 
lettef, 4D2D Broadway, Hawthorne, California W250 



INVENTIONS WANTED 



MANUFACTURES SEEKING INVENTIONS- AS V ANTE K 

I'ntfsnational. imo mw nw. Washington, do 

30S34. 



MARKE TABLE Inventions Wanted. Mtga-Tek 
Corporation. P.O. Box 262, Howell, N,J. 07731 

INVENTIONS WAR. RET ED C§*\ Royalties FI£E 
INVENTION f RDTECT IDH CtHTlFICAftS. GaorgP 
Scaclor Manufacturers fla-preitnlalivei, Wiiolworth 
Building, New rorh. N.Y. 1DBQ7. 



INVENTQfll: Free i nl c-rrr ati or- on Offering rflur 

invention For sale. KEssler Sales Corporation, 
C-54-IW, Fremont, Ohio 43420. 



PATENTS FDR SALE 



PORTABLE Bar: Lunch 0oi design. Pat Anted 1367. 
Mata Oiler, west, 3 £Dd Pupa I t., wasiunglori, c.c, 

20020 



REAL ESTATE & FARMS 



FREE! SiiE Spring Cilitbg' Over 5,400 Country 
properties described pictured!! land, firms Homes 
Businesses, Recreation, Retirement, Selected best 
turnout lira U.5J Ovet 7W offices, 43 states All 
Across America! Tours FREE I ram the World’s 
Latest! STHQIFT REAlTI, tHC. r 7 S. Dearborn. Dept, 
Efiflfl, Chicago, IL $0603- 

BI5 - . - FREE . r . SUMMER CATALOG! Over 2,600 
top values coast to ccastl UNITED FARM AGENCY, 
61I-PM West 47(11, Kansas City, MO Mill. 

FLORIDA - Vacation or Retirement Homesite* near 
Ocala National Forest. Hunting ■ Fishing. Warranty 
D*ej Easy Financing, Low Building Costs. Write: 
W.H. YtRNDft, Inc., Boa 76DP, Detund, FL 3272D 

LIVE Vacation Retire In Southern Utah' Fish, bunt, 
Camp uear-eround. Pure air! Reserve your a«n spread 
£20 Hontnly - 1635 loll price. Cams let* information 
hit ^ L .00 (refur table). Southwest, Box 37(h), Beryl, 
Utah 64714 

"CMADIMW Cotmtrj Properties. " Our B3?d year. 
Catalogue ■ 5 Issues 32.00. Tik Sate Service. Suite 
iQ -j-PM B :> Blfrtr Slreel East, Toronto, Dell rid 

M4W IBS, 



CALIFORNIA Acreage, Lots 320. down. $20. 
Monthly, tax 35291, LOS Afigele* 90035. 

10-31MO ACRES, RECREATION, HETIREWEMT! In 
fabulous Northern IDAHO, Choice laud In beautiful 
limbered Settings. Ill me heart of like and hunting 
country. Read access Eo every tract. Reasonably 
priced. Terms aval I able. SPECIAL! 30 TO Ti ACRE 
tree covered building Sites With domestic WATER 
and power. 4 unique opportunity for l cun try living al 
Its best. Write for tree information and maps: 
NATIONAL ASSPC FATED FRDPERTrES, Dept. GC. 1119 
Sherman, Coeur d'Alene, Id. B3BI4 t2DB-$$4-$i$l). 



ALASKA Land Information, 35- Meade Ventures. 
Box 3-3295 PM, Anchorage, Alaska 09S01 

LAND TAX Expose, Informational Advice. Protect 
VcucsHf. &AS£ - $4.00. Action Supra, Sept. Mil, 
705 Beesdn Mill Road, LeetcfiiJ. Ohio 44431, 

WYOMING RANCH LAND 10 Acre*-$50 dawn, $50 
nsnth. (Offer veld, in California.) Owner; Mike 
tiutflier, 95WM callatin, Downey, Calif. 90240, 

AftRAHSJLS/M i S3 n u r i Land! Realty Consultants, 

SO 1-74 1-91*7, tax 1376, Harrison, Ar. 72601. 

NEVADA LANE SWEEPSTAKES, Free Homesite. Mall 
33.D0 Far Qfetaits. P.O. Box 76237, Sacramento, 
California 95*13 

‘THEE CATALOG” All Typts Properly! Photos! 
I Off vf'i in 12 Stales). 3AFE4UT Real Estate Agency, 
Inc., Bex S89-PM. Little Rock, A fit. 72203 - 1-BOfl- 
34MH1 



PLASTIC BADS 



HOME, Office. Hot by lit i, Commercial, industrial 
use-, ah sIje*. Ouy m small nutntitiei- Free catalog. 
SAKet. 6151,-0 Col bath. Van Nuys, California 91401, 
(213 1 94$. 1330. 



BUY IT WHOLESALE 



REPLACEMENT PARTS, Service tools Ict Chain 
&**■*, Small Engine*, First Quality. Substantial 
savings. Free Catalog. Stores, shops, give salts tax 
number for dealer information, Re PH I r Pa Us. Box 
632SK77. Erie. PA 15512’ 



BFi TS And ButMes. Complete line Iasi sellers 
Including Truckers. molflfcycLe*, CB r 5„ westerns, el;. 
Big Prom Complete dealer set up. Catalog, delays 
free. Anchor ipeciaHlt*, Box 39S^SPM. North 
Providence, fil 02911 



GENUINE Indian Jewelry Wholesale. Details 52.00 
[Refundable). Langepm, 6301 North ?th Street, 
Phoenix, AZ B50I4 



NAVE Cwn Bullous. World's lamest wholesalers. 
American, foreign. Bargains. Free details. 
J rrte rnal iofla I Buyer*. Box |63$*-M, Portland, 0tagdn 
97216. 



ioo.aM BARCA I MS Below Wholesale: M*ny Free! 
Lilju da! Ions - , . Closeouts . . . job Lota r - . 
Sing If Samples. Free Details. Bargambunlers 0ppof' 
luflitlas, BOX 730 -A, Kell and. Mtcbigani 49423, 



SAVE ON RAFTS! Free catalog jammed with Motor- 
cycle, Snowmobile, Small engine parts, Accessories. 
Manufacturer's Supply, BOX 157-DM, Uorcfi ester. Wl. 
54475 



WHOLESALE Rubber Slamp Supplies. Enin-yine, 
Lila relure and Nameplate $1.00. Kiewlel, 202 5 
Barney Roa4, Kalamazoo, Michigan 49007 



PRINTING & SUPPLIES 



QUICK Copy Printing, Low Rncei. Writ*: Nation- 
nude, bk N. Main, Sidcmingieh, Hi. 61701 



CUT The hig-n Cost of Printing, Own Youf frinter. 
$39.95. for free Oven Da Imports, F.O. BOX 442S1, 
Auburii Hits,, Mi. 4S057 



"10.000 3^*11 Offset PRINTED $99 POSTPAID.' 1 

ThuiUferbird, B-353B. Midland:. Texes 19701 



GUMMED LABELS 



FREE CATALOG, Indian Jewelry Wholesale. 
Manufacturer. Sox 2723QP, tl Ba*0, Texas 7992B 



RINGS, Jewelry Priced 130% below Retail Price. 
CstaFog. $1.00 (Refundable). Alika, PM, 05 
Washington, West Warwick, Rl 02393 



1,000 Deluxe Gummed Addr«s Ubeli $3.00, Free 
Literature, Acme, $5 TomoiS, Pittsburgh. 
Pennsylvania 11223 



1 QDD quality Address Label*. Only $1.60 Postpaid. 
TAB. ftt, 1, Abrams, Wisconsin 54101. 



WHOLESALE Suppliers list. Updated. Detailed. 
Sene $1.00 lo; American DUl. Cb„ Box 1I44A, 
Elkhart, Iff 4061b, 



4W0 VEHICLES, info, Quote srm PufClLflie Adtltorh 
jalion 35 .QQ DA ft. Box 51. Yesetia, Penna. 15367 



ADV, agencies, 

ADV» SERVICES, MAILING LISTS 



EXPERT Assistance for mailoriter, aceht, edvertis- 
ht£. Ratebook ivudins newspaper*. ma£aiines $1,470. 
Chicago Advertuinc Agency. 28 ■£ M Jackson, cnicago 
6D6D4 



MAILORDER ADVERTISERS! CLASSIFIED ADVEffm- 
ING CAN Di MUST PROFITABLE AND REWARD INI, 
PROBLEM l£ TO KNOW WHAT TD DO. WHAT NOT TO 
DU. COLUMBIA CAR HELP fOrj WITH TDllR MAIL- 
ORDER Pita C RAM. OVER 30 TEARS CLASSIFIED 
ADVERTISING EKPERLENCE. fLHUWLLDGL OF BEET 
PULLING PUB I I CATIONS. EXPERT CDPT SERVICE IS 
1U TODDS AT NO INCREASE RVEH PUBLISHER'S 
STAND ADD RATES. CHANCES ARE TOU WILL SAVE 
MDHET. WRITE TODAV FDR FREE DETAILS. PLUS TOUR 
FREE COPT 0F "MAILORDER ADVERTISER'S RATE 
GUIDE”, COLUMBIA ADVERTISING AGENCV. 60S 12&J 
PM4. RfChMOhD, INDIANA 47374 



CASINO Players — Win DfeII New Easy Way! 
M3. Id, Bex 4147P, Winter Park, Florida 32793 



RUBBER STAMPS 



RUBBER Stamp*. Free catalog. Jackson's, 
■Brpw n-ivi lie Rd.. CM01. Ml. Verncfl. I L 62864 



GIFT SHOPPING 



■SAVE $$$$ on Gifts, jewelry! Catalog $S 0U- KiC, 
fit. 11. Box 1549, Maryville, TN 378D1. 



FREE Catalog. Perce lam, Ceramics, Jade, Brass. 
Vejitner, P.t. Box 314. Theodore, Alabama 365B2 



FREE Gift Cstalag. These nice Jittie items for 
umnue people and special time*. Triangle SMltl 
Enterprises, Boi 355, West Chester, Ohio 4W69 



FREE Catalog of fine Gifts. Valton House, Dept- 
HG 3 17. 7A-D? Kitlridae Drive, Mississauga, Ontario 
L4T 3L9. 



250D GIFTS, NOVELTIES DJSCDUHtED! FREE GIFTS 

With details! Den. Gee's-IDR, 238 N. Livingston, 
Livingston. Nl 07034. 



IMPULSIVE - &ity It r , r UM Credit. CitaiO£ 25( 
. .. Mne-tti Malice-, -Owen Service Center, wm CHy, 
Kansas. 67642 

FREE CATALOG — '‘DISTINCTIVE fllFTl". John 
LaTprraca Associates, 377 Ncr. 12fh S1. r Newark, 
New jersey 07 1 W 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH For Cold, Jewelry, Gold Teeth. 
RiiVgg, Piuhiaod*. WalChAf r Silvrr, Platinum, Marl 
Artitres Today. Fie* gift with Information.. Chicago 
Cold ft Precious Metal*, 6 C. Monro*. Dept. 656, 
Chicago, 50603, 



THRE E-four lines $3.35 guaranteed — Layne, 390G 
Alameda Prado, Nbvato, CA -94947 

PERSOHALIEED Pocket Rubber Stamp. 3 lines 
$1.50; eett-R Enterprises, 12100 Valley spring Lane. 
4-303-p, studio c :y. ca 91604 



OFFICE SUPPLIES 



HIGHEST CASH IMMEDIATELY For bid gold, silver, 
pi nh nuiu. jewelry, g«l4 (eolh, watches, diamonds, 
spectacles. Free information. Rose industries, 29-A 
Enl Midi son. Chicago 60602. Established 1934. 

SOLD SILVER-PLAU HUM WANTED, For tFH Inf Of- 

maticn Write: Wilmots, 345 5. Glassell, Orange, Cs , 

S2G66 



MAI1QRDER RECORDS Halo £«t increased busi- 
ness! Compfele 32 p«e Record taok shew* your 
inquiries, orders , advertising, expense, etc. Only 
11.09. H. E, NAPPE L, POPULAR MECHANICS. DEPT. P, 
224 WEST arm STREET, hew torn, h.t. ihmb. 



PRINTING PRESSES— 
RUBBER STAMP OUTFITS 



WATCH And Cl pc It repairing brinks, tools, mnteri- 
als. Free CatalDgs. North American, 77-Ab, Fox River 
Grove, lllinnis 6'J021. 

CLOCKS - WATCHES PRICE GUIDE Free BrfchcreS. 
JHOAP, Drawer G30B. Kansas City. Missouri 64134 



PRECIOUS STONES & MINERALS 



Du BBT ft Slamp supplies catalog. Jackson, 
Brownsville Rd.. S-lld, Ml. Verrcn, IL 6 2864 

SAME Day Shipment. Rubber Slinp -Oultil*. 
Supplies, wnu 1 h u 1 m Catalog 11.00 deductible. Star 
Stamp Supply, 732 Federal, Chicago 605Q5. 



TYPE Fcnts, Hand Printing Presses. Supplies, 1 ?d 
paxes. 11.00 deductible f>rst order, Pent Type, 732 
Federal. Ghicajcn- 60605. 

FREE Catalog - Type. Rubber Stamp supplies. 
Bare* Type Mfg , 23? 5 Evergreen, Bensenville, ill. 
6Q10U, 

HHNTIM PraMes, tyne. Suppline List*, 20<. 
Turnbaugh Service, Mechanic Sburg, Penn *yl vania 
1 7055 

■ pHVfir tour own— printing presses, type, 
supplies direct frpm factory. Seed 25C for catalog 
and vamp las ID; Kelsey CO., DM, Meriden, Conn. 
06450. 



PRINTING CgffH&ES (Great tame Businesses) - 
Offset if/SilkscTeen $4 -Gold Stamping $3 [Outfit* 
information included: - Catalog alone $1.00 (Deduct- 
ible) - Techtrades, J53J AR Pmtius, LoS Angel**, 
Ci I If. 9QDZ5. 



SIMPLE.* RUBBER STAMP PRESSES. Hydraulic 
operalEi electrically heated. Slie* 5* x a- x 
12", 10* x 15'. Starting outfits. Order for presses, 
supplies shipped day received. Send $2.00 fa r Cala- 
Ibg and Brochure. Custom Madulaclurdri, Box 21 1-P, 
Spring held, MO. 65601. 



GET Fr*e catalog fid serious rockhounb, gam 
Cutter, jewelry maker, hobbyist or craftsman car be 
without. Full pf bargains, exclusive items, low 
prices tram large*! ivppliert and aulhcnlies in Iht 
field. Free new catalog just Off the pres*, yu-jrs for 
the eaking. Write; Oriager's Dept. C-12. 900 South 
Artnyo Fhwy„ Pliadeht, Calirafn-a 91109 

MO miSH&B Ctirstomi SS.D0, Tumbkcrtit, 
S4D! James Horth, Mireieapohi, hlinn, 55430, 



TREASURE FINDERS 



FIND Lost coins, jewelry, burled treasure, gold 
noggels, relics, New revolutionary patented detector 
anal y res objects, Iremendnus range, nn ground psek- 
up ■ Frer catstpg. Gardiner, 4720 M K. 7th AV*., 
Pnoenix, Arrrone B5Q1J 

FIND Lott Treasure! Coins. Gold. All Metal*. 
Models from $64, '95. Send For tree Tfe«ure hunting 
Guide, Compass Meta] Detectors, Dept. P0RB, Box 
366, forest Grove, OR. STUB, 

REC0V6H LOST CDIHA, JEWlLlT, Gold. SHVtf, 
Relics, D-T*x detectors reject Irosh, out find deeply 
bur Jed treasures of an site*, free L'lerttuie. cite* 
electronics, 614 Easy siren. Garland, Texas 

75042. 

TREASURE - Locate quarter mi Ip away WHJl ultra 
sanirtiv* locator - brochure tree. Research Products, 
Box 13441 - AMC, Tame a, Florid* 33611 



(Continued an next page) 
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TREASURE FINDERS 

(Continued (tom preceding pu»| 

METAL DETEC TORSi Twenty Mb tar Brands. LOWEST 
DISCOUNT PWCEI! IMMEDIATE PREPAID DELIVERY. 
PHONE (315J 7S9-WD9, P*nnft'j E’KtranKf, Bax 167, 
Geneva. New Vgrk 144SG 



PROFITABLE OCCUPATIONS 



FT. SMITH Auction Sc door, ft. smith, fl.fi. 72M1. 
Resident A Home study, veteran Approved, 



FREE Catalogs. Repair air conditioning refrlgtn- 
ti cn . Tools, suppli**, lull Instructions. Doalln. 201& 
Canlort, Da list, tea as 75201. 



START Service Coni r*ctifi£ Business. Details. 

Alena, Bor "A," Firmlncvllla. New Tori 11739. 



MEXICAN LEATHER IMPORT BUSINESS, Small 
Investment, Details, Sample i We Hell $10.W. 

Armandos c/o p.o. Bor an pm. Chuta Villa, calif. 
62012. 



HOUSE IITTINE — — EXTRA INCOME. Part 

—Full time. Details Free. KARRQH. Box 523 1M. 
Ventura, Cali forma 93003 



PLA5TERCRAFT!!! Profitable home business. Molds 
available. Details: Lynnolte,. 6251 C. Mentor Park, 
Mentor, Ohio 44060 



free success book! how to Make Money Whole- 
saling. write: Specialties, l» wocnpstuch, Hiniham, 
MA 02043. 



SALES M E N — D IS T R1 B LI TO RS 



MARE EXTRA MONET DUPING YOUR SPARE TIME! 

Shew our New line of Calendars, Pens and Popular 
Adrtfl laini Cuts 10 local firms, Prompt, FrlWidlv 
service from tmiil town AAA- 3. Company in our Ttftn 
rear. No Investments dr Collections. 8e your own 
Buss. Full Time Potential. Ho Experience Necessary. 
Write, RrCbard L0W4, NEWTON MFC. CO., Dept. 
PMC4, NewtOfl, I0WB 50206 



TARN 1100.00 OAlLYJ We drop-ship ?5CO best- 
5 an i h product*. lowest be lew wholesale prices. 
Spectacular name business opportunity. Details 
31.00. JAB Gilts. Boa 5U, Lombard, III, 6014* 



hErTEl Exclusive reference Bible! Big profits! 
Startl Jang. 3-d;.m n n si on cover! Denonslratar, supplies 
furnished. Top ecmmitsions plus extra bonus earn- 
Inuif Free fluHt. International Book, Dept. PM, Rgx 
IIB, Wichita. Kansas 67201 



INVESTIGATE Stiaklee. DlstriSirtars needed. U32 
N. Qaklexf Dr, Pboenir. Arijana S5MA 

IWTANT cash cdmmi SHUNS Full or part time, 
fret sales kit features America's largest lint low 
priced Business, Printing, Advertising Specialties, 
5i(n. Calendars end ether necessities UI40 (tally bv 
business people, Fra-fitabla repeat order, No experi- 
ence. Kn Investment. No collections or deliveries. 
Write today. National Prat*, DtpL. MB, North 
Chicago, IL 60064. 

BELL SiMlATIOHAL, L0W-CQ1T BURGLAR ALARM. 
Lightening seller. Exceptional: margin. Samples tor 
trial, Northwest Electric, Ave., 103, Mitchell, S. DA. 
57301 



AGENTS WANTED 



PRINTING Advertising Salesmen — Excellent money 
making sideline i*llin| DecStamirta Hattie Platts, 
small Quantities. Advertising Specialties, sigh 
letters. Free Sample*. RakO XL. Boston, Man. 
02119 - 



$3U-i5oa Weekly, spare time. Soiling Installing 
magnetic door retainers. Door -St a, box JDW, 

Wichita , KB 6720b 



BUSINESS OPPORTUNITIES 



CUSTOM PICTURE FRAMING - A satisfying Profit- 
able craft! learn at home - no experience needed, 
we supply everything. Booklet mailed free. Creative 
framentlefi, 412 5. Lyon St., Dc.pt. OCJ. Santa 
Ana, Da, 927D1. 



IMPORT — Export opportunity, profitable world- 
wide. mail order business from name, without capi- 
tal or travel abroad, We ship plan fur no risk 
examination, Experience unnecessary, Free Report,. 
Melllnger, Dept. 527D4, Woodland HiUs, Cefi!o r niB 
9136 ? 

nu Markets. Easy 3SM.OO Weekends possible!) 
Details Free. Calllotnla Mail Order, Box 977- PM, 
Temc'c City, CA 91790. 



MAILORDER Opportunity! Start profitable home 
business without experience or capital. Write lor 
free tcck. case Histories, plus complete details. No 
obligation. Mail Order Associates, Dept. 057, 
Monlvalt, NJ 07645, 



VIDEO ADVERTISING Big Money Within 3d Days, 
Free Video Unit Upon Quail lying! You Do No Selling. 
Rush Refundable (1. To: TeleVJdoo-! 7. Bps 773. 
Bessemer, fll 35020 



college Teachers Formulate safe si, Highest 
profit Known! Frta Report. CTl institute. 2255 
contra C»t) tf309, Dept. FS1. PJeesant Hill, CA 
34523 



MAILORDER Can m*he you rich. Complel* Guide 
31 D.DD, Ctrdo, F.C. BOX 2356. Springfield, Mill, 
01 101 

SURPRISE EVERYBODY, Become Notary Public naw. 
We guide you. free, we sell notary needs. Raise your 
image, jot value income, A&irttaiK* nationwide. 
Brochure; Gull, 234 Ciub-A, San Antonio, Texes 
79201 



fIWO Monthly Clipping Newspaper Hems. Ex per I- 
ence unnecessary. Free Details. American, 1106 
Colonial. Inkster. Michigan 4S14I. 



I'LL REvEkl secrets for your Burnett. 
Success— Associates 66-PM peering, Reading, 

Massachusetts DIB67. 



abandqhed industrial silver — t axe iti 

Detain; Metal i, bp* 346, woodvlLtt, Texas 75373 



ruilqRdIr iwTigfSTiT Sand 2&t. Ceroid, 50-02 
Junction, Eimhurfl, NT 11373 



cable fm jTxTiun, invert ment/esp-Aiicnce unnec- 
essary. Others operate lor you! Free details, 
"CAFM", Box 1MB4, Paradise, CA 95969 



MAILORDER - fell high-profit cinumir jrmtfwts. 

Everything supplied’ - colorful catalogs, advertising 

pf-ntas, mailing ILjti. No flft-t rCh jndii* iJluettrtHjJlt— 

we drapshlp! Gin Guide, SSlB Venice <f&67, los 
A ngeles 9DD19. 



BECOME Tax Consultant. Dur students etnt 
fl,000-T3,000 every tax leased preparing returns 
eveningi, Slate approved. National Tax School, 
Monsey 2DK, Hew YoiR 109S2. 

BECOME Our Mill Ordnr Distributor with $1M for 
suppllei. Free Booklet. Audit Controls, Bo* D41, 
Emerson, NJ. D763Q 

fRDflTR FIRM (LAStlFIED ADVERTISINCl ieuklet 
shews you how to start, your own Dullness with 
Classified Advertising. Only 41.00 fRelundibln with 
first order.) H. E. KAPFEL PGPULAS MECHANICS, 
SEPT, P. 224 WEST 37TH STREET, NEW YORK, NY. 

inti. 



ADVERTISING Business — You «wn Ft! S4QQ 6m 
week or money back. Writ*: Action Ad Cl«k, Room 
l«a Jervlj, Chicago, |L. 6D62B 



TAKE Citilbg orders, we drop-ihiip 2500 bait- 
selling specify pieductt. Lowest below-wfinleule 
prices, immediate delivery, spectacular home busi- 
new Opportunity. Free Book. 3MQ 60*1 D» Suto 
A**., Dept. 20-75. Wood tend Hitts. CA 91365. 



PjcTuRE Framing— PrUfilitile full or spare-time 
business. Easy to learn With handbooR-cuurse 
"Guide Ta Picture Framing Ftofilt." J3.0D Guaran- 
teed. Free framing-supplies catalog included, JapS. 
126 -PM Seventh Wurth. H»kln, Minnesota 55343. 



VENDING Machinei. Nb sell tag. rtaules earn *maz- 
ifljf prafils. Big catalogue Free. Parkway Mechlee 
GpfppritiOfi, 1330PM& Green spri ng Drive, Timonlurn. 
Maryland Jt093. 



REPAIR HTDRAUUC lACRS — DETAILS FREE WRITE; 
HYDRAULIC PARTS SUPPLY, BDA 4157. 
BftOWNSVIUE, TEXAS WUf. 



VlNtL'G Where The Money Is! PreftHlOMlT 
rdxalr, relir.ish, recolpr furniture, luggage, car iopy. 
Quick, easy. Two smell t?0 Jobs a day earn you 
SI .ODD a month. Harm, can. Offices, restauruili, 
unlimited customers. Start earning if for a few dayi 
practice. Sensational detailc Fri*. VIP. 2 0&7 
Montrose. Chicago 5DE39, 



SynYhetJc LUBRICANtS. Dealers wanted. Unlim- 
ited eirniogs. free exfitiflg details. CreibrLIe. fiDSGf 
Waggoner. Dallas. Texes 75230. 



BEAT the Riceif Free Book let! "liletlm# IrKome 
From Racing - flats, [nils." Ellas, Bui 47F, Brooktyh, 
New York 11219 



THOUSANDS GET RICH In Mail-Order! You Cm Tool 
Secrets Revealed. Executive, Box 7702, Miami, FL 



FREE Mailorder Qrpp-shfp BuslMtS Magarina! 
Mailer'S World. But 1J55K, Sioux Falls. South Qafcoll 
57 101 . 



393 .M From Square Foci Plywood. {Huge Demand}, 
Reveilifig Proof 25d- (Refundable}, Woof wifi, 
BridgEwaier, Mi is. 02324 



SELL BMkt By Mall. Complete Dealer Stbup — 
?5C. Midwest, Box 44R2PI4, Shawano. W1$. 54166. 



MAIL Baby Catalogs to New Mothfvi for Big 
Profits! Details 11,00. YOU PM. Ypsilantl, Michigan 
49197, 



FREE Jewelry Sales JUt Mafte 233 3t Profit, 
caurrtety Gama, 1634 Bogart, BraJW, H.Y. 10462 

BABCE Anil Butfps Macblnes-7 Utes. ~12 Models- 
Sjopims. Photo Mug Mxcfi I ne i. Supplies. Sample- 
Lrleralore JL.DO.. Nstional to,. 15$5B Wait Brute, 
Milwaukee, W1 33204 

BDOMIMC - Book Business Rringt Huge Profits - W* 
supply everyth I ng. Free mchtL MitoheJi. Bnx UMi- 
PM D. Benton, Aft 72015 

yd ii Cin make money and avoid ripolftJL Free 
Details Mow. Box 40R. Washington, HI 51571 

akazihGe ( 265 , dm Yearly wfifi classified ids. 
Free Proof. MOiMyCraft, PM-4, 2316 Dale. Cerui, Ca. 
93307 

LEARN Sewing MKhlne Repairing. Men. Women. 
Lucrative Profits, Greuiln Correspondence School, 
box 927, Sptncer, Iowa 5i3«l- 



DPPDftTUHlTT is Knocking!} Be Ready! mure 
SuecmsE Details - 25(. Martha Her Associates, 1153 
Fair-wax, Dickinson, ND 5A&DI. 



I MADE $40,000 00 Year by Mailorder! Helped 
Others make money l Tarrey, BOX 3JBYY, YpSilanti. 
Michigan 4*197. _ 

MAKE 2 to 3 times your cost on hyndneds of 
pr-OductS. Gift Items, novelties toys, cinfed 
merchandise, 100 1 others. Send for free details. 
DarWil Of Tacoma, oapl. PM-4, G009 Hi He rest Dr., 
Tacoma. WA. 9R499 

11200 MONTHLY. MAILORDER DEALER) WINTER, 
IMMEDIATE CASH! Bllder Enterprises, goi Us, Weil 
PlttSton, P). 36*43. 



"AGENT WANTED, Work far few hours daily and 
increase yaur Income. Ho anpertlhc# and hare work 
involved. Best far housewives." M/S. CAC Traders, 
Box 650, Rawalpindi, Pakistan. 

CHRISTUM - i WATtft* — 5*11 fcww5“p*wte+ 
crass and CbrlsHan Message. e«y, profitable. 
Free Detain: Bible, B«n i Gilts, Capital Qlvd., 
West Sind lake. New York 1219* 



SPARC TIME cask, Seri famous Hinmir Shoes. 
Samples, sales ail free. No eapenence headed. No 
age limit. Hie commlssloiu, Hanover 5bM, Dept. 
2JM, Hanover, Pi, 17 «1 

MJUtE MONET IN SPARE TIHE, Ai | subscription 
sales repraSontltivA for lead lug nalioral megazines, 
you can earn ianarrws cummlssr^ns while Fuming 
the art ol selling, iimructions and supplies wiN bo 
Sant to you free. Sond Eh Is ad wHh your name and 
address to- POPULAR MECHANICS, Sept. Afi-L, 250 w. 
&5th St., NSW York, H.Y. 10019. 



BIGGEST CUM COMMItSIOHl Earn up ta $32 an 
Jingle ule from worlc's largest selection pi slhjes 
□lul Clothing, ieweliY. Bonus gifts, free shoea. Free 
catalog, salts kit. Stuart McGuire Co., Dept. t'M4. 
S*ltm. VA 24156. 



HUE SPARE TIME CASH SELLING BOOK MATCHES. 

Highest commissions pardj helps fight lunation, 
gives you money far hobbles. Write lor money- 
making details. Yell us what you've sold before, 
Superior Match Company. Dept. MX479. 1530 S. 
Gretawopd, Chicago, IL &D619. 



$$11,900 MONTHLY HOME MAILING PROGRAM. 

Cawing, BOX 1753, Thousand oaks. California 91360 

PLAT Safe. Read "'Mailorder Laws and Regula- 
tions." Explains dKttiary licenses, dlfferrnl taxes, 
mlsceflBMeus legal roqul foment J, itc. $3.00. 

Descriptive Brnchure lr*e. Hell H. TatkPf, Sbimiikln. 
Pennarlvinia, 17172 

PHOTOSTAMP Agents Wa ntedT~Mekt big Monty 

From Home mailorder. Free Samples, Infpnnatlafi: 
PoslermatK'CJ, East Providence, R. F. 02914. 



MECHANICALLY INCLINED Individuals dtlirlng 
Owners hip of Profitable Small Manufacturing Busi- 
ness, Many scart/lull time opportunities presently 
auaitafita Without investment: Businesses. 92- B4, 
BfifihtOn Uth. Brooklyn, New York 11235. 



$400 W MuOlbly raising worms, nightcrawHrj, 
Cbarile Morgan, Bov U6-D, Bushdell, Florida 33513 



MAKE Mora Money By Mill. Haco, Bex 84$, 
WntnM, m . 03061 

mi DltAEIlt start" Profitable Mall Order DuiJfl'aaT 
Guafantaad. Write: Franks, Dept. PA. EDD WaalHngton 
Srreei, Marathon, Wtscanun 54444 

' INCREASE YDIM BBINISS In FLrih«n ( Maga 
line's Proven Classified Section, Worm's largest 
magarlite lor Firefightera and their families, over 
KH), ODD ftaadtri. Special Hates. Call 212/935-4554 
Of writ#: FlrehousE, Dept. PM-2 r 515 Midi sen Ave., 
NY 1Q0Z2 

MAKE Durable bull ding pHtliC Hlily. Waterproof, 
fireproof, foeeomlcal. feyi LibOfelOTy. Rt. l r flex 
lfifl, Cedaredge, CD $1413 

PIANO Tuning quickly learned wilfi ham* study 
courses. Diploma urantaO, American Tuning SOhWl, 
17050 Teffer Dr., Morgan Hl|l, Calif, 95037. 

MIUI0K5 in Synthetic GIL Free Buttnitt Dalai Is. 
Write: Aubrey, B« 2te, Lavlletta, 111 0>7B. 

MARI Eatre ManeyF!! Huge Variety Ideas, Opportu- 
nities. Experience ■unrwtua.sry. fn* dotalFl. 
Money lino, 32 Titus, Clen Cove, fff 1 1542 



(CeeUenaO an pnrt pngt} 
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BUSINESS OPPORTUNITIES 

[CenlliHied from preceding pagel 

BECOME A WHOLESALER. -HUB tn Uprises. Dept. 
P„ 4555 Carmen. ChicaitD. IL G0630. 



SUCCEED in Msiicufi^r!! Fascinating! Profitable! 
Easy! Learn H 0 W; Write; Warns pl-strltHftinj!, BOX 
14*5 1. sinning, ca S2ZZ0. 

PROFIT On Over 2,500 Wholesale Items, Free 
OetaitSl! RAG Girtworld, Be* 3254B. On: a no,. CA 
01701, 



4200 OQ Monthly 5(uif Time Making Novelty items 
from strap lumber, workshop five, 3800 Harney, 
Vancouver,, Washington 9B6W. 

MALE !□□% to 300% Pfofil pn every priori FfM 
Brochure. Richard Salas, 63 IB Sfofford ffE, 
lluntmulnn Park. CA &GZ55 

DOUBLE Your Mall Order Earnings!! Free Report. 
CAS Distribulirtg, He- 23 3C, BiC'ChyMe, IN 47012 

W0DDW0MER5 - Start Pfofilabla Busfom making 
Unusual GlfU, Oeeorallve Novelties. Easy!!! Every- 
thing explained!'! free details. Williams, 32P Tries, 
Gian cove, kv U54Z 

11260.00 MONTHLY CORRECTING PUPILS' LES- 
SORS!!! Start Immediately. Free Report. Send iaHT- 
addressed stamped envelope. Homo, Box 9201 -SEIJI, 
5,jn Diego, CA 921 M. 

SUL SENSATIONAL LOW-COST BUNCLAH JUJUM. 

Exceptional margin. Samples for Inal. Northwest 
Electric. Ave., ]ls. Mitchell. 5.D. 57301 

ti.2QD.iHd Monthly Raising Eixlhworms Pax Us. 
Free Dotal Is. Baker EfitifoMSe*, Bm 193. Spirt*, 
Ohio 43350 

WOODWORKERS - Torn $4 RHttllAl Into 534,95, 
Free brochure! Pin* Shop, 74P, West Pel iTbor Pugh, 
NH G34&6 

STOP Wasting Wnnijy answering questionable 
advertisements, Cnniufontiel report explains 1M0 
often, Globe Reports, Bo* JO-J^PM. $t. Louis, Mo, 

Ip, 

CLASSIFIED ADVERTISING 5.10/ Word. HdwT 
Where? 41 do. Slice, 1*3! Oiren, lewisfod, Idaho 

lasoi 

PINtALi Machines! Home Study— Sill, itrvict, 
operate Machine included! GAMES. Itllp Terrace, 
tv 1: rv fork J I75S 

BUSINESSMEN! Kjiftw where to locnte those HOT, 
Nqw, products you -iurr!. Rush $2.00 for Complole 
information to: HimpL&n, 2323 SeundOU SUtfoh, 
Monroeville, PA 1514* 

SMITH— CORONA Typewriter 1 It WlfolaiAlej Deal- 
ers, individuals; high omM; Free Bell ill. DiStntiu- 
tars - 0. 9775 North Penniylvanl-n. Indianapolis, iXi. 
16240, 

STOP FAYING TAXES Legally! Fits Report, Info* 
hpuie. Boa lOOlPMA. New ton. NY 10003. 

WOOD WON LEAS, Hobbyist! earn Five MM* your 
coM, Easily FattOrSOn 1 *, 2253 Lvorell, Lake land, FL 
33601 

WISH 14 be Rich? Write IPX GelailS, Box 1*33, 
Kinston, N.C. 2&b4)l 



MARE l2.00D.Qd MONTHLY. Spar* time. Unique 
proven «ftte*prlie, Np collinn, Ifo cj-pi'al fo jlnri 
tree Drechurt, Roshbulldor, Box 1132-19K, 
Indixnapolll. Indiana 46225. 

(HUM Weekly trom your home using telephone. 
Sitisliclloh guaranteed! Detail*- J, Godwin, 80a 
15063, F*xt worth, Texas 76110. 

ARE TOU ABLE To npn rate own buslnrii? Evaluitt 
aptitridu with copy r^hled booklet. $7.45 plus $0.55 
Miilifie. Eriraehcn 4MI, 1023 Fairlawn, Duncanville, 
Tit. 75116. 

jLLL LAS VEDAS FUNPACRS. 400% PROFIT. Urop- 
ihlpment. Circulars Available. Atlas. Don 10307, Lit 
Vegas, Nevada 89119, 



FINANCIAL BROKERS! Don't Split Your Fee Again! 
fill Our Lilt Of 290 Principal Under*. Send $5. 
Dimension*, Ji wall Street, uept, 7A4-9, hew fort, 

rt.y. 10005 



HOT — Stamper Prints Cold Leaf. PersexiaNxe 
everything, Print Business Cards, Prnrili. Matches. 
I ree Details. Gold Maalc~PO& 24966 [CCJ, Tamp*, FI. 



"BECOME Mart eh Broker." Obtain Capital! I 
Sources, Boa 99-PM4. Ulela, Florida 3d 184 



RUMP! I STICKER PRINTING DEVICE. Cheap, 
Simple, portable, Free detain, Bumper, fCft 33791 
(CR). Tamp*, FI. 33522 



engrave Ptaitrt Desk 5'ent, Badges. Jewelry. 

Least Fafrensive Pxoletsional Machitne. Free PotaMS. 
Enaiaver, P 9. Rak 2?S09(GC), Tempi, Florida 33622, 



PIANO Tunlnc Course, Cacellenlf Wnle: Star Plano 
Institute,, pvaner 174, Needham, MA D2192 



GOLD, Silver, where la find Id, how to refine it 
— 55. J. Trachtenberg, P.&. BOX 671. Perth Amboy, 
NJ. D3S61 



PIANO Tinting Learned Quickly ai Hamer! Free 
Information. Emu he School. Bex 4S4327, Miami 
33145 



LEARN Printable watch repairing threogh self 
study. Free Informal Ion. Hiwtco, Box 77ADC, Fox 
River Crave, Illinois *8921. 



CASH From JUNK TIRESI $2 00 P. B. Michaels, 
P.9. Bdx 146. Westland. Michigan 431&5 

YOV Coir Eari 5590 lu $2,1D0 Pe7 Week in MaTtT 
Order. Guaranteed Start Making B<£ Money Withir 
Weeks. Send lar Complete Octaili. TarrAgon-PA, P.O. 
Cox 87963, CtHteaib, III. 69689 

MAI LOUDER MILLIONS, ITT true. Expert reveals 
Success Secret v Helped others make nrnnay. Make 

E cu r fortune how. Free Details. 6. Enterprises, Soft 
tapfo Street, San Mateo CA. 94402 



PAVEMENT Mark'nr-'Striping. Oeaume Opportunity. 
Literature $3.00 (Refundable). 5636 Tnunderhlll. 
Cincinnati, Ohio 45238 

SELL 804 Its by mail, 899% protil, Complete deni- 
er set-up. Miikr, Box 7039-PMa, Seattle. WaiHinufod 
90133 



SEAT INFLATION!!! Second Income Irgm home 11 ! 

Write; Cbidy, 5696 f Lemey, Detroit, Mlchifian 48213 

MINIATURE GQLf BLQEFRIMT6 BrochurVT W>H*r 
Nugnnt CdFtStriKtldh, Bn* 8T0B, Detroit. Michigan 
40224 

PRODUCT SHORTAGES EVERYWHEReT Mike Thou- 
sandll Flee report. JRN CO. Box |2835, IE Paso, rpx. 
79912 

NEW! $ "Proven” whotaullnG oadertunltlu, 
$10(1 0(1 Dally! "-Capital/ expert (Tkcc uflnncetiary.” 
tree brochure F AHilghfoc, Box G1399P-4, Cleveland, 
Qhm 441 QL 



SELL Souks By Mail. Complete Set' up, Free! 
Rep I, 44A Grove, Arlington, Maas. 92174 

INVESTORS! NOR SIPLA VERS? GAMILER5J Mnllgirlrr 
Rook Publi-shfr want* -dislribulors. Free 9elaile. 
UNP, Bo* 2 L -484 2, Sacramento, California $4621, 

BECOME SELF EMPLOYED. WHOLESALE SbPFLIFRS 
LIST 51.00 '18 1 FUND ABLE?. SEND 10; AMERICAN 
DISTRIBUTING CD., spi 1&44, ELKHART, IN. 4SS1S 

LARGE Avciage Income P04VbEe HaisiltR Rubbiti 
for ut. Detailed ftruchure— .250 , Lab Animals, inc., 
Attn, Mike Scott, P.C, Ho* Z467-P, Con it Rapids, 
Mlcblm 4W04 

FREE Mailorder Report! Re wilt 30 years Trade 
Secrets, Franklin AdvtrtrSln£, ZIBCfiPlCO, Santa 
Munica. CelH. 9D*g5. 

ai a MONEY Bieedihf Troprcal FJift. Eaty - lew 
cost ■ guaranteed. Rcvtalmn Hook Slicws How - 

$3.M, flrder new, receive TREE - “7 success 

secrets". Tropicals. 45 EeD Hills, Watertown. New 
York 1389 1 

MAXI HONlVTis Pfllque~WJYl. ?2 0 cT 7u^co7 Bm 
3CKF-PM, Western Springs, llbnoiS 9055S, 

THIS M WN Per for ItuH SO Tinsel Overt Leam 
Mew a Pis Writes ^uccesifol ClALSificd Ads that 

Bring HR DOLULRIt jnylructlom booklet $2.00. 
PACL-MC, P.0 8 dk $199, Her linger, leva* 78559 

5-0 LID STATE VOLTAGE HECDLATM. Fill all flAer- 
alar/allBinater epplicotiuns. Fur details send 
Stamped self addressed wvilgu- 8lKk Widow 
Racing LdHirprlsei, P.Q.Bq* 206$, Man tclflif, CA 

B!«3 

MONEY in Mail ha Wine Nicks! Sand 119,09 for 
Semple and Details % Heruld, 3367 Coachman. Bex 
206, Eecan, Mkuiuti 65121 

”Trqpical" ifouie Pienis lead iuiintU. Mill, 
order, Local, start Others, 75% Profits. Wnle: 
gaednurt, Bex 6i8*Pa. ColHnsvHl*, V* 74076. 

PROFITS ebon CLASSIFIED ADVERTlilNG! Booklet 
shows you how to trad you 1 own busioeis with 
Clisstfiad Advertliing. Only $1.09 iRnlundaure wlio 
hrst order.) H. £ UPPEl. POPULAR mechanics, 
DEPT, P, 224 WEST 57 TH STREET, HEW TO Bit, N.Y. 
1B511, 

LIARN MnM Order Sncce^i I. ir tors' Doi^ili I iee 
Retie#, BOX 27324AM, Phnerix, jUrtiprn 4 5981 

KDW Td Llarl 1 Publishing house in your tp*ru 
time. Publish bonks, uaursss, newsletters merpen- 
MVKly Ameitng proRI*. Free details! Specialty. 
PM4/9. Box 6(18. Simp lontf Hie, South Carolina 796B1 

•UtlHEU 8<UJDt Add Uim. 12-75 Refundable 
bepetlt. ieecompany, Dansville, New York 14437 

CUITDH T-SHIRTS. $100.09 a day ponibie. Sell 
to Clubs, schools, bnirrchex. 52.99 (relgnbable]. 
Ilolen. flm 325A, Van Hurt, California 3140A 



MONEYMAKING OPPORTUNITIES 



$20,009,90 Within Sixty days. Bocanta Real Estate 
tycoon, InternellMUl, Bor 217, Madison, Wi*can4io 

ami 

HEW Way lo 0i| money fast. HUT MAILORDER, TS, 
Bax 152M, Cross River, N,Y, 195JB 



J'M NETTING S3R.D0O YEARLY Driving a Truck! 
interested? Then read "How to Succeed in Riettme 
1 rue king 1 '. Reviewed and Recommended by Amer. 
Library Assn., Consumer 1 * Digest. Overdrive, end 
many others. $7.65 from: AppFehul, Dent. M, P.O. 
Bru 27D4, tscondida, Ca. S2D25 

HOW TO WIN $10*51000 For every flat or Harness 
Race del! SIMPLE! FOOLPROOF! LIFETIME Money hack 
Guarantee! $0.45. Cetesby Enlfrprlsei, Box 1446, 
Landover, Maryland 20785 

$200,00 Day Possible! Buying used Lionel Train*, 
tasy Method 5h0*!i Tuu Hit#, send $5 00 tor BAC 
Enterprises, Box 48IDI, titles, Illinois 09846. 

BLACKJACK Syslem illustrated; improve your 
odds; condensed; ulrdersfondable. $5.00 plus 50c 
handling. David GianetliS, Western Stales 1 
Enterprises, 4288 W. 4th, Frttnu, Ca. 83726. 

$4S.DDD fo .1 inw weeks, Send sell-addreijtd,, 
Slamped envelope, HP Services, B^ 2513, la 
Crotte. Wis, 54901 . 

TOUR Owe rnanuiaclurtnu business Free, We sup- 
ply an equipment and knew how. Free details. 
Write: Mason, fleam MC-2-IC, $512 Jarvis, Chicago, 
il. 80626. 

$47.30 Daily starling Nam Week I No Miiip>der 
ripeff or it ir Ring envelope n hon, Sand seUad> 
drrssed slamped ejiveippeL SEUAMEC5. Orawar 40W, 
Valley Village. Ca SUED?. 

FUND Raising! Raise money fBSl. Free information. 
Knarr, WIS Jeckwn, Indianapoll*. (nd. 46241 

GET RICH!!! Secret U* erases dttrt*. while jny 
earn mi I Han $5$. Free repart- -Blueprints #B4. 
453 W75&. NyC I D4 71 . 

CONTEST - Sweepslehei Mews. 60 Exciting pages. 
3-Month trial, Sl/Jd. Prrrewfoncr, Bex 19546. St. 
Petershurji, FlA. 3373J. 



Y ENDING Machines. Ho selling. RbulQl earn amaj- 
ing profits. Gig calalo^ue Free. Parkway Machine 
Corporation, l d.f UP VM Greonsprin^ Drive, T-mnnlum, 
Maryland 2ID53, 

FREE GIFT TQ JNQUIffER5. EAST SELLING. MDNET- 
MAK1NC MDNETSAVINC R99K$, DEAlEftSHIPS AND 
eCdndmICal punting available. LEGION, g j/&-p 
5ATIDLE, YUMA, A2 65364 

MAKE $tituetfe*, Navelllles, Imllatfon Marble. Sell 
to Horns pr start gift Shop. Del 1 i Is 25f. 
Mxrbleirmg. P.9 Ba? 1176, Ballwin, MIseduvI 63011 

GST RICH! Secret teciuvlduti wipe Put debts — 
brine loan*, credit cards '"overnight. 11 Wrilai 
“Rpscarch," Bak 29263-AD. Indianapelil, Indiana 
4622V. 

MARC MONEY Writing simple -nfomnjIUnV Com- 
plete How.fo 1 nit ruction is I! Details ■ Unlimited PM4, 
Odk 68391. Pdrlllmd, DR B7268 

WE BUY NEWSPAPER CLIPPINGS Of Wedding 

Announcnmanls for SI. CD each Instructions $1,00. 
i'-l'[iiJinj: r .. Bex 49JPM, Cat«SvHfo. Tt**l 7C528. 

CASINO Botlleg Syslam. Can £am Hundreds, Ev«n 
A Thousand Dollars A Night, Sand $19-95 QR $25 95 
Cjin-i Cmn To 1 Mr manorial Casnfo Enterprliai, Uq* 
979, Huntington, N.Y. 11743 

FREE ■ Easy ways ta make XtVonhy selling exciting 
now products -FuM - Spare time. Send no me. age ior 
5 months tree svbstilplian. $alavmae J j DpporTUhlty 
Mngnrme, 6 N. Muchlgin, Depl. 269, Chicago, 60502. 

instant win, fip# available Fim IrviLinE pure 

SMilhan lottery, free details md mtmbar*h|Bi 
Canadian Money Club. &cpt. PM, P.O Has 1D06, 
(Adelaide SM.J, Taronlo. Onlino, Canada M.5C ?K4 

WIN Gembling Carnes — Horses, Cfogi, Orttrack, 
Casino -- Instructions only $4-95 — Guaranteed, 
Rich nr. Box ? 1105, Schenectady. N.Y, 12301 

REAL ESTATE — Haw lb Make Big RroUtS-DetAUfr 
$2.00. Re Irf, 53-5 Wist End, Dept. PM.4, Ht* Turk, 
M 10024 

SAVE 79% -60* el the 1 01*1 cost ot yuur Mort- 
ta^e. C ample! * Details, $993. RHA AiSOCHtfl, Box 
2L627-H, Cplunbtl, 50 29221. 

PHQriTS FROM CLASSIFIED ADVERT IS IMG! Booklet 
shews you how to itert your own business with 
CiaSklliOd Advertising. Only $1.09 (Refundable with 
lirtt Order. I H. E. KIPP EL, POPULAR MECHANICS, 
DEPT. P, 224 WEST 57TH STREET, HEW YORK, NT. 
19919. 

MAKE MONEY With The ARABS, On* transaction 
can fUBke you financially independent. FlEE Detail!. 
4-9PM, international Middle East Associate*. A291 
Flaxman Or.. HuntlngEen Beach, Ca, 92646 

LEARN Moneymaking. Easy guide. Send $2.00, Bov 
24066, Dayton, OH 45424. 

STDO.ODQ Mailorder meMicd. guannteedl H, Tucker, 
4389 Audubon. Del noil, Ml 4822a 

$300,990 Possible immedialely Horn Government 
Gil and Gas Leases. Details $1.00. Energy Resource 
Company, ]Ql3 Westchesfor Court, Evansville, Ind. 
47710- 

{Cibllnutd on noil pagel 
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M ONE Y MAKING OPPORTUNITIES 

Ittnlliuid tram pftcvdiitt 



$540$1BOQ Wor>lh plan tailing rabbin lor gj. 
free detail*. White'! RabbiHy, F*l. Hudson. Ohio 
442J6- 



LEAAH SECRETS: ■■Ho* Ic M AXE MONEY with your 
CAMERA"-- J1.50, "Hew It MAKE MONEY WHITING 

* C0GP- 



fillerv 1 h m, M4 «c Psf. a 

WORLD ENTERPRISES. P.4, fid* 141 * r f\ 
INC, HEW TDffK 11332 



Hdlf. 

M4, flUSH- 



WHAT* Biniml Over 1,000 Opportunity Clfflrs, 
Free DeiaiK. Allied Amarltan, 5J3 7A syanpy. Hurt 
Q range, FL. 320I9 



SAVE MtJNtVl’ Buy the discount way, Free Catalog 
KFL4H, 1950 Wti life/ All*.. Suit* 91 2A, HdllyWHl), 
CA 9Q02-3- 



“rOU" Can set "money" for unwanted itemsl 
>1,99 self addiested slimp^d envelope. H Moneys 
PM", box 977, Vrtllfiaet, Mail, 01667 



MAKE MONEY: Writ! PS Start Articles/ Fillers; 

Government Snip In* | CofTecilng Colnij Col lading 
S-tamptj WitH Teur Camerej tmpart-tjipart; PliyJnt 
Poker; Heel EsUtC; inverill ruts- Booklets Tell How. 
$1.50 Each. Order Now, Hsrry Crls, 17Jt Weil 17th 
street, Cayenne, h.i. D7O02. 



HARE M«*y: Big Profits art yburi- Buy BfllQW 
Wholesaler Catalog and Price List $2.00. Vernon 
Story, 439 Aibland, Octroi t. Mich. 4B215 



leash me see reti of repairing junk batteries 
"Fabulous Prefill", small investment, Apaa Engi- 
neering. 5454 Balsa, fttaitadti'o, Calif, -93422 

BUY AHO SELL POSTAGE STAMPS APPRECIATING 
30% ANNUALLYI Learn how eiptMlS Choose Stamps 
Tor blf profits. SIMPLE, HEW, LOW PA0 h[E 
approach Is Itnrnp Investing, CLEAR TINT, CHARTS. 
$£PQ- ntttMl Future*, Bom QUO, Hap a, Cal It HSM. 

OAMILCM Huh tn Win it ROUhtttt- 12.00. 
S.3 M ,0., Boa 65. CUN island. Me. 04019, 



ESCAPE DtUDCERT — Travel, earn SI DO OAILV, 
easily. LatHl foolproof plans. Horizons Unlimited, 
Bo* 1645, Hew Port Richey, Florida 33552. 



CAMBLERS —Frill Win lifetime Income from 
Bice. Aouletle, Thoroughbred, Names*., Cog Racing. 
Guaranteed! Research, Bit 553PMJI. Mmeala, NT 

tisoi 

STOP Paying Tour income Taves and Taka Yau 
Hard Earned Money Home. Immediately f Completely 
Legal and Guaranteed. Send lor Complete Details. 
Tirra f on-PB. P.0. Boa 57363. Chicago. I EE. 60650 

NO 1ELLJIIB7! Suj»r Setbrid IncOffla, Home 6 u si* 
ness. Repeat Orders Monthly. P lactic o, 6 dk 1BIPM4, 
Wsukesha, Wisd. S3 186 



MILLIONAIRES ARISE"! Vet Tola! With This 216 
Ptge BooR; "Nine- Roads, to Wealth ” Send for Free 
Bell lit ur 15-95 to= s. Whitfield, Route 3, 00* 197A- 
Z, Cm via, hew Meake SfilDI. 

"GAUGE SALES Tar Fin vtt Profits” Book full trf 
recti, E*lre tush Fast, ideal icr Housewives, Re- 
tirees. send J5.S5 Cash, M-oneyorderr Tidewater 
F’ublicalloni, P.Q. Id . Birds nest, Virginia 2330-7. 

EXTRA INCOME! MOMufiSTlHG at HOME VH Mall 
Order, EASY! — Service Press, SCl-F, South Short, 
Holland, Michigan 4 9423 . ^ _ 

ASSEMBLE Products it home, inceptions lly profit- 
able! Many opportunities presently available Without 
Investment. Business**, 92-8, Brighton 11th, 
Brrahlyn, HTf 1 1235 

NOW to make Money with BISIRIIUTOttHIPS 
What you should- know about them. Booklet S3-DP- 
SE-R Inc,. Bo* 27S5. Cedar Rapids. IA S340& 

'MAR.E MONET WAITING LATTER*- fr« (tetMtl, 
Writes WordsOop, 7219S Promenade, Self LtKe City. 
LIT. 84121, 



INTRODUCTION To Mall tirder Quarterly. Sample 
Copy Jl.DQ. Vance. Bo* 31Z2FM. Glendale. CA 9L2D1 

TUI HR and Crow RICH, Advisor Id two Presidents 
Shows you How. $3.00. Bran-dan Publications, 00* 
231, McLean, Vh 27101. 

NEVER war anything? Anyone can win sweep- 
stakes- contests! Free details, Ttndpl. pm, $ 5 QD 
Seventh St., Philadelphia. Pa. 15120 

PflDflTS FROM CLASSIFIED aDVEHTisfng? Bobhlet 
allows, you how lo start irtur own business with 
Classified Advertising. Only $1 .Lid (Hefundahle with 
first Drrter.l H. E. KAPPEL POPULAR MECHANICS, 
DEPT. P, 224 WEST 5JTH STREET HtH TDRK. H,T, 
moil, 

CASH in on coming Rrcytll-ng Boom. f3l Rare 
Metal! $fi6. to S55Q oi. R 4 port/ $2.00. BUSINESS 
OUTLOOK, Jit-Fifth, Ocseo. Minnesota 55369 

I WAVS To Make (100/ Diy With Taut Screw- 
d river and Drill . Complete Report S3 -00, JahnSoP 
3322 Kero*;. Battimore. Maryland 21207 

$41,400 In Three Weeks — Guaranteed! $A$E, 
Mr, SOI i. Main St., MpMellar, Indiana 47159 



RABBITS CHINCHILLAS 

FUR BEARING ANIMALS 



AMMIING profits! 310,000 Trariy Kaislrg Ftabbitt 
lor Wool and Breeding, Detiili — $1.-00. American 
Angara, Mal|i 1?, Mentecil 59535. 



CHINCHILLAS Ouafily sUdnSird Arid mutltlons. W« 
buy back. Gall J 19-6 12 - 33 76 

RAISE RAR9IIS SUCCFSSFULLV: Very jmf, table 
Business. High Protein While Mast. 69 page lliui- 
trated ObDklet tells Hw- S£K. Aintrioio lihhit 
Assn.. TK 12 ARB4 Building, Bloomington, 1 Hindis 
61701 



RAISE GhinchUlBS, Cuiranteed locpme. Send $3.00 
for literature. De-sc on's Windy Acres Ranch, Route 
4 PM, assiflo, Indiana 46777- 



earthworms t live bait 



ER'EV Nighf crawlers — Raise -'recall — Free Lllirs- 

lore— Fain's tart h warms — Edison, El. 31746 



EARN Money nlslng lishworms! Backvird, gSrlgt, 
blS-tmenl, Tree instructions, startling market fiCIS. 
0a*.haven-56, Cedar Hill, Tei- 75 104 



FREE Literature, profitable Business Raising Flsh- 
Tvormi, cricket J. we Teich you how to Raise and 
Seri. Write today. Csrter fisJiwarms, Plains, Georgia 
31700. 



RE OWQ R 11 S Bedrun 5,000- $22 [Id] 20,000—3*7,00 
IlKluftihg pOStlgb. Rising instructions, Hraios Worm 
Firms, P.o. BO* 4165FM, Waco, FJL 76705, 



POULTRY & GAME BIRDS 



999 Picture Colar Cara lag $1.00. "Everything— 
you Name it l" £wms, peacocks, Bantami, Pigeons, 
hobby supplies, Stromberg's Pels Lliillmited, Pint 
River £9, Minnesota 56474 

6f interest t6 AlL 



IflUSTRATEDT Maka it offiolal with i Clrtlfidata 
Of FmsEralian rS^jclij $2.00. Funfly Fnmibles. 424 
Vos.$ weed Dr., Lebanon, TN 37007- 



PATENT Inventions, $5 DO l-nr Book, S 50 for Cltl- 
lug to; CEA, P.O. B<« 492, N. Egremont, MA 01252 

CRIME PREVENTION. 15 Elly to Reid RepertS. 
FREE Details. Write: Wolf £ Co., 11620 WilsMre 
Blvd., #580, Lds Angeles. M. 94025 

UNCLE SAM'S INFORMATION. Makes >cj the Wash- 
ington Insiders. Free DeUiiS. D.C. Metro Research- 
ers, P.O. Baa 2435, Washing Lon. O-C. 20013 



PROFITS FROM CLASSIFIED ADVLRTlGlHbt B«4klC| 
shows you how to start your awn business with 
Classified Advertising. Only $1.00 (Refundable with 
Pir£t ardtr.] H. E. KAPPEL, POPULAR MECHANICS, 
PEPT- B, 2M WEST 5ITH STREET, NEW YORK, N.T, 
10011, 



GOLFERS, Unique Method Improves Gama Imme- 
diately. 3 $.00. Western Servlets, Baa 3E06, 
Lubbotk, Texai 79452- 



M¥ EHCOUNTEP With Cod, For Infarmaf ibji Send 
$2.00 Plus SASE. Grace Kostkl^oi, Rt. Z, Bo* 1 WA, 
Maya Florida 32066 



FREE TOONS- - 413 In 27 Induces; Arr planet, 
Autos, Glass, fiperts, lays, Wines, Yachts. Free 
Details' "Tours", Baa 371-A, HEnsCnlc, II. 60521 



BE tUCCIMFUL m Lift AND BU$INt$|. Simple 
System Great Results. Send £2.60. P.O. Bait 273, 
Pasadena. California 41102 

ALWAYS WIN till T«» OF 0 Cold- EUCt Inttfyb- 
lions $2.50. TNI, P.O. Bor 4425, Walnut Creek. CA 
94596 



OF INTEREST to WOMEN 



FREE ■ Easy Ways tb mike maney lelling ncltlng 
new product* — Full - fR*ri time. Send name, alt far 
$ m-c-jiths, free ±ub$Crlptinn. Salesmen's Oepvrtunily 
Megeirne. 5 n Michigan, Dept. 255, Chicago 50602. 



LIFT OLD STAINS FROM CARPETS Af no cost, Safe, 
easy and effective, Details J2.0O, L. fTennl?, &1UQ 
SC Lorry Ave, Vincouver, Wlshlngtbfi 93654 



GOVERNMENT SURPLUS 



■ U.s EavEJtNMENT SUBPLU1 Dlr«tbrr." Hew, 
Wtrlre To buy 100.004 Items {Including Jeeps) , , . 
Iflw as 2$ an dollar! Mosl complete information 
avil labia , , . $Z.BCL SDRPLUI DISPOSAL, Baa 
:9]07AD, WJkAHIHCTOH, DC. 2O0JB. 

1(76 Surplus Army, havy store 64 page In ustratad 
cats lug. Sen# 11.00. Ruvll, 3037 Hurlh Clark. Dept 
M, l: i ■: ,i FI , III. 606 5/ 

BaVERNMENT LANDS FROM $7-» ACRE! HwiP 
tittl, firming, VlClt'Cning, investment oppertum 
lien "ftbvernmeAt und nuyer't Guldl' 1 plu ' current 
listings — $2.00, Surplus Iflhdl, BOK 19107AO, 
Washlngten. OC 2W», 



M l-F i , . f!l*.30tl . . HM . . ifUa.IOtE . - 
400,400 IT! MS IE , - tOVEHHMENT tUBPLUtf! MOST 
COMPREHENSIVE AHECTOflV AVAELABLE tells haw, 
When to b«y1! . , !9 YOUR AM LAI F $2.0011 MOHET- 
BACH GUARAHTEfti "Cavamment Information 
^arvleei, 11. Department Bl. Box 09249, San FranclHlo, 
Cilifcrnti 94109 



COVf RNMEHT Surplus, Buy In Your Area. Hqw, 
Where. Send 12.04, SURPLUS, 3DS77-PM HLAOGUAR- 
TERS BUILDING, Withington, D.C. 20014. 



MDTORCTCLEt — JEEPS — Hill COPTERS ~- 
AUTDMOBILIl — NDRIU , . GSVElMMEHT 

SURPLUS DtHECrDRV — MONEY IlCH GUARANTEE — 

Now, where — $2-00, GS Infarmatlon, Departmejit 
14. Federal S-ui I d I rgf, Box 3913, Springfield, Mass. 

oiioj 



JEEPS 360-44 — Complete Report — Haw and 
Where to EHi.y ill Surplul, $1.50. Heilmar, PM-4, 
7335 LwhJin, Union Lika, MICH,, 43405. 

Ml LIT ARY YEHfCUS - Amy lltRS, Truck*, vtc. 
Gal the real facts and fivt aw»" method* on 
Doting directly, $2.00 - ArArCo, Mammoth Rud, 
Pelham, New HampihifE DJD7G 



HEPS $52.40. Airplanes $75 01. Typewriters 
Boats $7.50, direct Irani Euvimmenl. Directory end 
Surplus Call Id -1 $1. DG (reNfliatiH). MidwOtt Surplus, 
Boa 401 PM. Dayton, Ohio 45401 

DISCOUNT Catalog, Vlat-Ham Bonti. Fatlguei, 
Helmets. Jackels. Plrkas, Canteens, Haversacks, 
NnlvfiS. Michel ti, PDuCim. St 00 {refundable). 
DIXIE Military Surplus, BOX A149-PM. Nashville, 
Term. 37207 



JCCASIf 149 .30 . - . 475,000 Items I Buy tn your 
Aril! Hb*! Whirl ! — "C-U A-R A H T E-E-I tovern- 
ment Surplus OlrKlbnr" — $Z,00 . - "Biry Govern- 
ment Lands Guide" 1J,00 , . . "Govanimeni Dil-tt* 
Lottery Guide" 32.04 . , , “Government Benefits 
Report" $2.04 . . GSURPLDS, Bn* 20D9-PMP. Syra- 
cuse. He* York 13220 



LOANS BY MAIL 



ARAD MDHEY TO IRAN, invest. Airy Purpp». 
310.000 — $10044.000 Getaits $1.00. Arab- PM, 935 
N. Main. Vidor, O. 77602 



fiQfrSaw 323,044 "overnight." Any purpose, Keep 
indefinitely? Write: Success Research, Box 29263 AP h 
IndiartipaliS. Indiana 46229. 



GET Cash grants— tram Gsvernmiflt. (Never F4|My.) 
Also, cash loans. All ages eligible, template krtl-O-r- 
mstion. 32 (refundable). Surplus funds-PM, $001 
Connecticut, Washington, 0. C. 20Q3G 

BORROW 923,044 Interest -free!! Repay anil Imp! 
Everyone llieible. Free Report; Eslculive PM-4 Baa 
353, Buford. Georgia 305 LB. 



BORROW FROM HD ME. Any a maun-, any purpose,, 
within 3G says. National Company. Cdmpititlvfr 
rale*. Aisa, yen can earn unlimited income. No 
experience, own heu.r*. Free Dslail*; FJhancrah Dept. 
IP-JM, Z?6 Waylanfl Ave., Cr fusion, H,l, 02924 



PERSONAL 



TAX Relief, Pay nn more TAXES amronv, any kind, 
absolutely Legal. Bnokkt Tail* Ail. $1.50 Rafuhd- 
able. Ta* RfSearch institute. Baa 413, Abardaan, WA 
WHO 



FINANCE TOUR DREAMS With Government and 
Faundallnn Grants. Free Detail!. Tou-PMl, 432 F£H r 
Hrrmosa Reach. Calllsmlt 90254. 

COLLEGE DE1HEE1 >t MAIL- Nenowned utiLvenl- 
tiei nKer full-accredited Bachelors. Masters. Ph.D.s 
. . . free revealing details. Course Hue , Boa 3-17 
MP-4, Tustin, California 92S8G. 



RECORD Telephone Cdnyarsatidiv autornatteallyr 
leave Recorder Unattended. Hebert’s DislributEng, 
2010 Elmwood, Wausau, Wise. 54401 



BIBLE Due slices answered, Stamp-nd envelop!. 
Bylan. s7]67 BnntlcT. Oelrgil, Michigan 4S3L9 

LOTTERY Secret Revealed from The Man wn& w«» 
39 Timas out of 52- Send Self Addressed Envelope 
Plus 12.00 far Formula . W-Miycenic, RH-l, Alllstan, 
Ontario, Canada L0M 1A0 

COH F ID ENTIAL^ ChlCapn mailint - addrrtS!" Businas^ 
Pcrscn-al: Since 1044! Mall Center, 323(K] FrenkHn, 
Ctiioaga 6O60S 

REEHCAUUTIQNi InveitlJJt! ywr Fruleot Llvtt 
without Hypnosis, Write: TsiOcian, Bo« 147P, Ida 
Grove, IA 51445 

FSQRIA315 SUFFERERS: DTSCO URASEOr Write lor 
Free important Information that I* helping thou- 
sand!. Praacot, Boa 29277PM, Parma, Ohio 44129. 

DISCOVER YD UR TRUE SELF — Handwriting Ana- 
lyzed Professionally — 1001 $ Two Handwritten Un lined 
5k«1S pin* Ten Dollars- — No Cash — Jonel — 12 

Cleveland — Coblaikill — NT 12449- 



FREE Catalog, E railing Gift I if ell. Nature ! Gifts, 
Boi 20, ftyack, New York 10960 



iHFORMAIlDH / ASsIslaooe on Anything. USA / — 
Worldwide: InlrrnaliDnal Re search SefwIco. Hoi 225 
Slue Bell, Pennsylvania 19422. 
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REJMAJLfNG SERVICE 



TRUSTWORTHY Service Singles, 50 C . Happy 

Returns, Box 30636, Billings, Montana 59107. 



MICHIGAN SHeivliu and Forwarding I n^-a > mal i cn : 
M.C.R.S., Drum- WO, Pe a rfaom , Midhl8*n_4$121 

Tout Mall Kttelvtd — Forwarded, Established 

1969. Wright, 92112, AtfeYille, N-C £8802. 



UNLISTED ADDRESS. Discreet ind continental. 
Rental) 50£ Single. Mall Forwarding Service. $050 
5. Main. Houston, Tuas 77Q2S. 

CONFIDENTIAL ArnnwEicnti, Write: Capill! 

CominuniEitian's, Bex 33522, Raleigh, N.C. 271567 



FRtE! Remailers Listing, iftgn Agent* Wintedit 
Bo x <7 1PM, At le nt*, TJ 7 5551. 

toro tro Reman* - Confidential service. Write; 
Williams, Box 835, Adelaide Si., Tondfito, Canada. 
M5C WL 

1*7* ■ EMAIL! MC DUECtONT $5l», Utter Hit! on a I 
Reitneil Forwarding 4mci*1k<>, Box 153GM, HI In. 
Hawaii 96720 



FLORIDA KEMAILS Receiving- Forwarding Allen 
6320 Aulllp rjfivc, Jacksonville, Flnrliti 33710, 

" DALLAS. TEXAS Postmark. Confidential. 50 1 £lngla~ 
ZIPPO H EMAILING SERVICE, Box 8856, Dallas, Tail* 
752 LG 

GDI1FI HNT1M, SenricB. Wrlte= Pony JjpftU N6u ie, 
1391 Archer, Live Dili, Cj, 95353. 

FREE MpjfTlj RECEIVIttfl — 7 DRWAR-UIMC Wrlh 
Paid Mantlv, Kassoui, 11632 Las luce*, Santa Ana, 
C*lil. 92705 

"TAILORED ID TWA IKEJFIUTIOIU,” Fret Infer 
m alien. A.U.S., P.O. Box 21571, Denver, Colorado 
80221 



20 PAGE R4ir>allloe hodkliL Complete Letter 
service derma. $1.00i Budd, EHfarido, Ontario, 

caned* non no, 



5AN DIEGO RemaMtj. »(. single. Ward, B at 20773. 

San Diego,. California 92170 



MISCELLANEOUS 



FREE Oil For your car. Details SI- C*$ner h i, Opr 
A 0353-PM, St, Petersburg, FL 33743 



ENGRAVED Mein I Social Security Cards. J2.5u. 
Send Name and Humber. Bax 1771, HillipeJI. 
Maniini 69901, 



BOOKS On antique* and their price*. Free clrcu- 
rarll P, w*rm*n Publlfher*. LrUiOnlawn, PfflrU, 
1SML 



ORNAMENTAL Iron deigns. Book of 1 E.Qu beauli- 
Till, practical da signs far re I lltigs, tflUmni, etc, Free 
Mtfatufa. dgrniinfjhim, 3UI South 3200 West, Bex 
ZOQOS, Silt Lake City, Utah 64 520 



photo identification cards . . . Certificates , - 

GUARANTEED! t Simplex 3J£ . . BastCP, Par 3*61- 
P 79. Providence, R.l. OEMS' 

IDUTIFICATJOH CARDS. Send for Information. I» 
University Aye.. Berkeley, CA 9*710. 

'“hilitaat stuff - 1MOI Cf thing* OS met taN 
of Jackets, Bool*, Metals, wines, Ribbon*, Ins inn la 

t 'lus oufawr stuff, send 500 ;H First Class ritsh] 
Qi Ken Nolan. I&901-A Millikan.' Irvine. CA 92713. 



ELVIS FANS AND COLLECTORS! — Vfrfaa&fa fator- 
nation , . , USE, *— TtVOJrtt, Box 65, Richmond 
Hill. New York 11410 



UN I VERS ITT of HARD KNOCKS T T-Shirt — Sfi.Ofl, 
Novelty Diploma wily $2 — Perswiallmdl Order 
&MdSi Mjrd KnH>i1, 0011 Minneapolis, MM. 



"DICE PATTERN BETTING $Y5T|M, ,J Guaranteed \a 
Win. Free information] OttOF, Box 150, Sun 
Clement*, CilJf. S2G73 

60WT DIE Without a Whir Blank Will form 
Pfafaet* war r*mlly. Only $2,«J — Guaranteed! 
Eirder tfrdeyir CdFOU, Pox SOI, Pittsfield, Maas. 
01201 



WAN TED — Ml SCELLA N ECUS 



■ LIVING Scrip Carbide. $4 per Jb, Stellile, other 

cxnln: niEtifs. L wry Poky C L6-079-*D7b. Call culled, 

COLD, SI Iter, Platinum^ Mercury, Tantalum 
wintad. Ores assayed. Free circular Wholesale 
Terminal, Norwoud, M*. Q20B2. 



HEARING AIDS 



HUGE SAVINGS. Eliminate dealer markups. FfM 
Trial Bitlarlet Wholesale. Terms arrentced Lloyds- 
PkAC, Rwlfard, III . 81104 

REPJUI Haarlnf Alda, “Prompt, Reliable Service". 
Hnnmoulh, 2A w. front St., Nad Rink. NJ, 077D1 

TIT fafnre you buy! Rhodes Haarlnf Alda, lU'A, 
flrepkjwrl. ILL 63010. 



FREt HEARING AID CATALOG — 8avH Vt-by mail I 
Write; 1 'MO N LTSAVCH 5, rr V530-PM-J. LansdoU, 

Sepulveda, cal 91343, 

TOBACCO 

make Pipes, write tO: Plmo P49. Box 59211, 
Chitasa, Illinois 6 0654. 



hydroponics 



MAJOR Breakthrough is Gardening, World's Lar- 
gest Hydroponic Newsletter.-lJ Issue* Only $3.00. 
Dept. PM, Pacific Aquaculture. 3A Cat* Five Road, 
Sauseiitn, CA. 949B5 

Wl NEMAN I NO A OTHER RECIPES 



BAND BkAded Tabaccd, Pines, Cigar*, 
Catalog. Pipepuffer, 141 First Street 
Carmer. Indians 48032. 


Chew. Free 
Sbuthwest, 


WlHEMAKEK-Ittl MAKERS . . . free supply cata- 
log Yia«l. Eq-uipmenl. ConflinentaF, Box 68016-PM, 
Indlenaiwns, Ind. 4626$ 


SCIENCE A CHEMISTRY 


amaze Your Friends with world's greatest Bar - 
q.q There are two secret*; The Recipe and the 


DISCOUNTS! Laboratory Chemicals, OlasSware, 
Apparatus. Catalcguc $1.00, Dr luxe Scientific. 507 
Huron, Mnnlfa-woC, Wi*codiin 54220 


Technique. Never before ~publi*Atd. ftjyly $3.00, 
Munejr back if noil overwhelmed with compliment*. 
Ml hu Carroll, BOX 13209, 51. Looi*, HO 63157 



DRAMATIC ANO UN I DUE! IE "AMA1IHC FLANS" 
CONSTRUCTION MANUAL BY SCIENCE wm 
HFCTBONrcy CHEW] CAL — LAi-tiS, LIGHTNING, 

SMOKE, LIE-DETECTORS, SECRETS, MUCH MORE— 
EASILT BUILT! $E.OO COMPLETE. STMBltRST, BOA 
A, PARK RIDGE. H.J. DTiSfi 

FORMULAS, PLANS, ETC, 

iOOd MONEYMAKING Formulas— Bartini! Ceta- 
Ivit.'Manuraclurlnf Secrets $1.00 IKelufttiablth 
GWA3, Box 193. Brnokfieid. Wisconsin 53005, 

TRAVEL & RESORTS 

HT HUSHMORE Vscillen Plane and disc pirn Is. 
Sl.no Tours Limited, Rdh 8254, Rapid City, S.D. 
5770 L, 

TRAVEL EUROPE On wur Own. SAVE Ilmt, Money. 
"101 Tipi" 53.0D, 2353 AwrlU Drive, Akron, Ofuo 
44313 

HOW TO SAVE OVER $3W UH TOUR LAS VEGAS 
VACATION! Enjoy fRE-E ntfils, drinks, jammj ehlpi. 
FREE brochure, Vacation*, Bon 133(57. Las Vegas, Ffv. 
63119 

SPECIAL SERVICES 

PROFITS FROM CLASSIFIED ADVERTISING! 8Dchk1 
shaws you hoiv to elan your own dullness with 
Classifkrd Advertising.. Only $1.00 ^Rtlundablt with 
first order,] H. E. MFTEL. PDPUUH MECHANICS, 
DIPT. P. 224 WEST 57TH STREET, NEW TURK, N.T. 
1001 9. 

IHFDNMATIOH Dr awWilni. Ftriuswi Rattarch 
SPKi>ii*ts. 04-15 woodslde, wopdsidi. New Torn 
11377. 

BETTER HEALTH 



AHTILLEAN RUM Miniature*, $3.00. Hoi 1276. 
Santa Domingo, Republic* Oominkahi 

WINE MAKERS — BEE RM AKERS —Free UtiF&fc— Fttl 
Service— Large Selection: Kraus, Box 785QL, 

Independence, Missouri 04053. 

MAKE Wine. bear, liqueurs, SeekeepIriE supplies, 
free catalog. Bacchanalia, 273PM Riverside, 
Westport. CT. 06880. 

WlNEMAHEHS-Baef maker*; Free IllmtrelrU cets- 
|;jk ot siinbllas. Simplex, Box 12776D. MlnnetRollt, 
Minnesota 55412. 

REE ENCYCLOPEDIA Winemakin|, BeermaRihi, 

Supplies. Equipment, ingredients. vyn« Industrie*. 
Box PM7499, Rnelitsler. NT 1*01 S 

W1NIHAHIU - BtER MAKERS] EXTRAORDINARY 
INFORMATIVE CATALOG FREE, 350 Equipment inert- 
dients iIb ts. BAN EMBER EER'S, Box ITOM, New Bari I h, 
lllindis 62670 



EVERTTHING Fbr Wine, Beer, CttalOli Jim Dandy 

8*i«t, Bex 30377, Cincinnati, Ohio. 4$7» 

BECRMAKCRS. Winemakers, Free Catalog. Redifid, 
Finest Inrredienls, Equipment. Service. SPI. Box 
7B4M, Chapel Hill, Nprth Caralina 27514. 

BEER-WI HEMAKIHQ - Gupplln, M~ Impart e<l Mi ft* 
free Citsibg. win* $ Brew Moiihy, p.q, eqx 186$, 
AUtnldwrv, Pa, l&TQS 

□AHPEUOH WlHE RECIFE Made with QlDiwmi. 

Lem u ns. Oranee*. HilSint. $1.00. I. Kifldan, 
Warburloh, HaStin(S-W-Hutfwn, N. Y, 1070$ 

WIN E NAKI KG/BEI AMAKING Supplies, Equipment. 
fre« Calaleg. wine Hobby, P.O. Boa fe-104, Green- 
wwd, Mi. D | MO- 

BEER LOVERS - Brew great American and Euro- 
pean Boer, luclyiN* IrTih bifley mill rrtrict- 



HEMORRHOIDS Cured permanently. InlPTmatlon KSK* n fiu V4*'L B !rtV iTWp^'S cL 3S 
tree. Young. Bex 9542-PM, Sakttle, WA. W)l» STTMt* 'He^Ttr^^^WlJ P " M9 ' ™ ^ 



FB.D31TIATC RELIEFt free report. Presca-PM-4, 
Bqx 5644. Bint* Mdnica, Calilorni* 90405, 

SAVE 79 W Or MDSE an FRESCRtFTION OIUE 
COSTS. Selective Ventures, 736 2nd Street, 
Sbcjiicu*, New Jersey D7Q94 

LOSE WEIGHT SAfELT, Drlallli Eldradce, Box 
1104. Ml. Pleasant. Mi m SB. 



HOW TO OVERCOME DEPRESSION 1? 00. Sunshine 
Publ kalians, Box 5389, Slafifard, California 94305 

TOR THE HOME 

FIRE Wirt fidt RAVAGE Tour HOME Wilh A letted 
And proven Svste m that Exikguiihes fire. Detain 
$2.00 To: C'r.'pl. PM4. Box 515, RPCklord, With. 
4934 1 

blaster. High pretsur* -water nptrte. Rush ii.DO, 
Waierweraa,, gax iacbp, J*ckxpn*llie. florid* JJJIO 

DRINKINQ WATER PURIFIERS 

WATER PURIFIED -MhoiH chemical* — if /Gallon. 
Saliwater, But 39145 PM, Phoenix, Arizona 93069. 

QARPENINQ ft LAWN CARE 

SAVE WATER and MONET! Install your dwn 
SPRINKLER SYSTEM and Save UP to H.DOfl.dO. 

Complete slep-by-step Inatructlon* S3JS. Hughes 
Sprinkler Svileml, 1534 Poplar, Derwar, Colorado 
$0220 

FLOWERS. PLANTS & 
NURSERY SUPPLIES 

LEARN Lindictplng and Id* grawlni of plinia. 
Start a niofitxh'e buiih*** part or Full time. Free 
Injflrmitlen without ohrlaition. Llletlma Career 
Schooll, Depl, A- 5*9, 2?51 Barry Avenue. Loi 
Angelei. California BO0B4. 

CROW C intent! S60 Pound. Htvi Sards, Haalt. 
Balilanteel. Flrtt Inlcrmatldh. K, Ctf-Nih*, Wcla, lA, 
52350 



EH JOT f SERVE] Eight hsaltMul, akohelk drinks! 
Expert reveal* nutrition lecret*, laclped Ruth 
$3.00. tReluirdatile). Courmet, 5133 Falffllir, 
PhlladtlDhla. Pa. 19120. 

am Mint’ Discover new etiy way, in 1$ minute*, 
dallclDU* win a*, reedy far ating. No specie I equlp- 
menl nrid^d. Send $2.00. 1-Z Way, 2 1 29 AubUrt!, 
OeytDif. Ohio 464» 

" HU ROLAR ALARMS £ 

home: protection 

atiRCLARPROOF Your ftama— Sand $i.oo (Pafund‘ 
abaa) far L Her alum. OAK PELL GIFTS, B670 16th 
Aik., pm- 4, Brooklyn, N.T. 11214. 

SUFERGtlARO Alarm far Door. Window, at Mdffit Of 
Away — ■ *6.95. FREE INFO. Village, 603 North 35th 
#23. Council Bluff*, low! 51501. 

QUALITY Burglar ■ Fire Alarm Equipment at 
01$ COUNT - Prltetll! FREE CatalogH Steflan* Alarm 
Supply, Bex $24J r Cranford, Nj 070i6 

COMPLETE SELECTION at SurgUr-FIr* Atirm 
Syiiam* and Part*. Free Catalog. Emei tfactwilc*, 
Rpx 146-FE. SlU-ttitltl. Ml*i. 01257 

SAFEGUARD Small veluiDItt, C**h wllh "LOCHET- 
AWAY rl ilectrlcat wall oullet vvi|h i«ret eempart- 
menl. Easily in stalled, urvdttectablal $8.98. Marcam, 
roe 3S5M. WatTwnad, NJ, 07675 

BOR BLAH -PROOF Window hKh far Jluminum sliding 
wludDws/doonl iiuarinteed mbit secure lack avail- 
oibia! Invisible altar ilmplv Initallatinn. Retired 
Locksmith will ship you 10 lock* — $5.00 UOtlpild. 
Curry, Rl, 3. Rax 175, CfiJtb, Callfarma 05925 

LOWEST PRICES CemparaV! Cali log ue $1.00 
iftelundatile]. Prevail tor. 5802 Santa Anita, Aftadll 
91006. 

ELECTRONIC Combination foci circuit 12 Bui fan 
Heyheard input. Actuates, any electronically cun 
troNgd device. Simple covnbfaal |«b change. 12VM3A 
outpul. Plans and (M-rts list (5,®. 12VDC3A r*gu- 
lafad power Supply n/BatTery backup Plant 12.00. 
Both $6.00. Plymouth Plana, P-D, Box I2fi, Weil Sldt 
5U . Worcester, Ma. D1602 
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Take advantage of this special offer on 
Popular Mechanics' famous Master 
Guides. 

The POPULAR MECHANICS 
MASTER SHOP GUIDE has helped 
hundreds of thou sands of do-it- 
yourselfers solve workshop problems. 
We think il is one of the most important 
tools you'll ever buy. 

The Shop Guide lays out everything 
you need to know, graphically and 
ready -to- use. All about noils, screws, 
bolts, wail fasteners, drills, abrasives, 
lumber, plywood, gypsum, adhesives, 
paneling, shop math, stair construction, 
masonry, wood finishing, plumbing, pipe 
fittings, electrical work, gutlcra, 
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concrete, remodeling measure men Is plus 
a built-in niter, protractor, 4 y triangle 
and compass. 

The perfect companion to (he Shop 
Guide is the POPULAR MECHANICS 
MASTER HOME CARE GUIDE. The 
Home Care Guide will enable you to 
tackle common home repair jobs tike an 
expert. You’ll be able to patch wall 
cracks, paint your house or Apartment, 
hang wallpaper, hang drapery rods, hang 
a door and install a lockset, repair 
scratches in furniture and much more. 

The Guide also instructs you on me I hods 
of saving energy to help cut your fuel bills. 

Hy using the coupon that appears on 
this page you can order both Guides for 



$7.95 postpaid. You' It save $2.95 off the 
regular price, ORDER NOWf They also 
make great gifts. 

[pM MASTER GUIDE OFFER, Dept, 47^ 
1 Box 1014, Radio City Station 
I New York, N.V. JD0I9 

] Vfi! Piffle Mind me Lhe POPULAR MECHANICS I 
MASTER GUIDES (hm I have indicated below 

I Sell*} of hulhGukSei at $7.05 pet set S ! 

I Itome T4irc Guidctnl only*! 15.4.1 

per Guide . 

| Shii^i Ciuitlr(t| only m S5.4S per Guide _ ■ 

r TOTAL A MO UNT K M ITTE t J S 



Name j 

AddresM j 

Cky Zip 1 

Malic iiheck cn money order payable l*> Popular 



^Mcchinicf. j 
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This Canadian has a reputation for smoothness. So you won t catch 
him drinking anything less than the smoothest whisky around. 

Windsor, A whisky made with glacier-fed spring water and aged in 
the clear, clean air of the Canadian Rockies. 

WINDSOR CANADIAN. 

It’s got a reputation for smoothness. 
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Based on latest L'.S. Government Report: 




Of all brands, lowest Carlton Box Less than 0 5 mg. tar, 
0.05 mg. nicotine av per cigarette, FTC Report May 70. 



Sec how Carlton stacks 
down in tar. Look at the latest 
U.S. Government figures for: 



tar rocclins 

mg 1 Dig mg gig 



Winston Lights 


13 


0.9 


Vantage 


11 


6.8 


Salem Lights 


to 


0.8 


Meut 


6 


D.G 


Kent Golden Lights 


0 


0.7 


True 


5 


0.4 


Carlton Soft Pack 


1 


0.1 


Carlton Menthol 


less than 1 


0,1 


Carlton Box 


less than 0.5 


0.05 



Less 
than 
1 mg. 
t ar. 



( art ton. 

Filter & Menthol 

TV- [lighter 

100’s. 



( )nlv 

5 mg. 

tar. 



Carhun 
is lowest. 



Warning; The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Scut. Less than Q.5 mg 'tar,' 0 06 mg, nicotine. 

Soft Paw and Mi-rtitol 1 rar 0.1 mg nmol ini 
av per cigarette. FTC Report May 1 8. 100 mm 6 mg 
r^r D h mg. nicotine av per cigarette by FTC method 




